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| Sometimes it’s hard 
| not to be blasé. Each 
| week brings us news 


»-. ‘ 
VOLUME 7 NUMBER 2 


of faster-cheaper- 
more-powerful prod- 
ucts that promise 
great leaps forward in 
flexibility-versatility- 
reversibility-ease-of- 
use. We listen to it all, 
but a great deal tums 
out to be just so much 
hype. 

Which is why we 
get excited when 
something like the 
Compaq Deskpro 
386/20 comes along. 
The fastest PC we’ve 
ever tested, it’s a 
technically elegant 
machine that incorporates innovations in | 
cache memory, video, and expansion | 
technology. It’s a pacesetter that will have 
a major influence on product development 
in the rest of the industry. 

‘*Hardware guys are always nagging | 
software developers because programs 
can’t keep up with new hardware, and 
software guys retort that hardware can’t 
keep up with software,”’ says Bill Mach- 
rone, who wrote this issue’s cover story on 
the 386/20. ‘‘The new Compaq puts the 
ball firmly back in the software court,’’ he 
says. 

This machine is blindingly, uncompro- 
misingly, dizzyingly fast. Don’t even try 
to watch the memory check on boot-up— 
we’re talking true blink-and-you-miss-it 
speed here. It’ll make you gasp. It made 
mincemeat of PC Labs benchmark tests. It 
made Machrone giggle. 

Does this kind of speed really matter? 
You bet. 

“The 386/20 makes new multitasking 
software like Windows/386 not only possi- 





Bill Machrone and fast friend: Compaq’s new 386/20 ups the ante 
in hardware design and 386 operating environments. 





cated programs that should spur develop- 
ers on to even greater applications. 

When he’s not writing cover stories, 
Bill Machrone is giving us invaluable lead- 
| ership. He’s the guiding hand of the maga- 
zine, and every issue reflects his philoso- 
phy of providing information with depth 
and scope you just can’t find anywhere 
else. 

In his new role as editor-in-chief and 
publisher of this magazine, Machrone will 
increase his industry involvement and 
strengthen relationships with product de- 
signers, industry leaders, and technology 
experts so that we can bring you even bet- 
ter coverage of computing developments. 
He’ll also continue to give us the benefit of 
his editorial and technical expertise. 

And we hope he’ ll still find time to gig- 
gle at fast computers. 

A final note. This issue marks the addi- 
tion of two contributors to the pages of the 
Productivity section: the brothers Cobb, 
Douglas and Steven. As the new editors of 
Spreadsheet Clinic, they take over for Ja- 
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ble, but delightful,’’ says Machrone. It’s 
an ‘‘optimized environment” for sophisti- 


red Taylor, who continues his work for us 
| as West Coast editor. 
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The new Diconix 300w. So quiet, so small, so fast, 
its the only wide-carriage plain paper printer 
you could mistake for the Diconix 150. 
Before you decide on a PC printer, reflect on this. 
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3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONIX 





¢ Semi-automatic paper handling 
© 308 characters per second 
© IBM & Epson emulation 
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Some nine-wire dot matrix printers hide from the competi- 





a tion. Not the new Citizen MSP-50. 
With the ability to handle all types of paper, top or bottom feed, acl 
and a convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 
hes, f So the MSP- oo eilon its hist seed, up to 300 cps, to crush 
— , * the competition. But it wasn’t enough. Feature by feature these two 
= contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
be Choice of fonts. Front panel feature controls. Even compatibility with ‘ 
»/ most major software. They were equal. Finally, the MSP-50 put its \ \ 
dir 80-column print width on the line. Unfortunately, the other machine 
; offered 136. 


What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34. In California 


call 1-800-441-2345, Ext. 34. = ~ 
©1987 Citizen America Corporation. = CITIZEN 
Gawain Printers that run like clockwork. 


( CIRCLE 114 ON READER SERVICE CARD 


*t.-Breaktiiru 286 & a good value and @ quality product backed 
by effective 

Dan A. Griffin 

The Newsletter af the AutoCAD User's Group 
oe Oe a eee ee peteree 
results of the cachmg boands tested. 

Ted Mireda, PC ‘Tech Joumal (Rated #1) 





‘HELD 1206 os el cor of oe” 
PC BusnesSaftwarenew (Rated #1) 


“The 12-MHz Breakthru 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a dollar per 
Irae ee © cone Fe cae re eae oe ae 
Be for an XT" 

se Mark Welch, InidWorkd (Rated #1) 





Think You Need an AT? 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 


Seed Reuree ae Sear eno 10 tests of 
CPU performance (See Accelerator Boards Special Report, 

December 1, 1988) 

C Microspeed Fast 88 $149 

O Microsoft Mach 10 $395 

© Univation Dream Board == $512 

O Orchid Turbo EGA $945 

O SI&D Standard 286 $995 

O Classic Speedpack $995 

O Orchid PC-Turbo 286e = $1,195 

O Breakthru 286-12 $595 


REPRINTED FROM INFOWORLD, APRIL 27, 1987 


Breakthru 286-8MHz-$395 LIGHTNING™—FREE with Breakthru 
Breakthru 286-12MHz-$595 speedup hardware—$89.95 purchased separately 


We are excited about our three speedup teed the Breakthru 286 board to be 
lucts. You probably know about our iterally the most advanced, fastest, most 
i disk access speedup software _ feature-rich board available. The runaway 
that was awarded PC e's Best of success it has enjoyed truly proved that 
1986 award (see box). After the smashing _ assertion. Now we go ourselves one bet- 
success of Lightning, in late ‘86, we __ ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
But, no speedup board cuts disk 8 to 12 MHz for speeds u to 10.2 times 
access time in hall faster than an IBM PC. It is faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 
HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 
First, they install so easily. A half-slot 
card means you don’t even have to give u 
a full slot. What's eheup 
more, unlike 
competing 





“Lightning is almost mandatory...” - 
Steve Manes, PC Magazine 








al 


products it works in the Comp 
and most clones. Easy diagrams 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. Tiered no (ecttuae co- 
quired. From that moment you are run- 
ning faster than an AT. 

Second. they_are_advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
thatis faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive rs fomgaat A 16K 
cache memory p! les zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
aoe 
timing sensitive applications. _ 


Portable 
iow how 


Alec 
isting system RAM, eee and 
peripheral cards can be used without soft- 


i communication 
“ae and conform to the Expanded 
Specification eae Software 
canoe is virtually 
Faster an ane spares thanan AT an AT - PCSG 
ie these are the best. There are 
several other boards on the speedup 
market, We at PCSG have compared 
them all, but eee pole he is no com- 
parison. Many 
ee ee cbarie 
are just poorly engineered. 
are really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technol 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 


the biggest bang for the 


| 
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Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen™MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
anda convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn’t enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. They were equal. Finally, che MSP-50 put its 
80-column print width on the line. “Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800-056-1234, Ext. 34. In California 


call 1-800-441-2345, Ext. 34. 
ena S CITIZEN 
oie ee Printers that run like clockwork. 
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“the Breakthru 286 was the card of choice.” 
PC BusinesSaftwareview (Rated #1) 


Think You Need an AT? 


“Breakthru 286 is a good value and a quality product backet 
by effective support.” 
“The PCSG Breakthru 286 achieved the best performance 


results of the caching boards tested.’ 
‘ed Mirecki, PC Tech Journal (Rated #1) 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 





Speed figures are consolidated results {rom 10 tests of 
CPU (See Accelerator Boards Special Report, 
Decomber 1, 1986} 








OC) Microspeed Fast 88 $149 
©) Microsoft Mach 10 $395 
© Univation Dream Board = $512 
© Orchid Turbo EGA $945 
0 Si&D Standard 286 $995 
C) Classic Speedpack $995 
C) Orchid PC-Turbo 286e = $1,195 
© Breakthru 266-12 $595 





Accelerator Cards: Speed and Value 
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Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


We are excited about our three speedup 
fetes You probably know about our 
ightning disk access speedup software 
that was awarded PC Magazine's Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 












“Lightning is almost mandatory....” - 
Steve Manes, PC Magazine 
Best of 86 review 
Loads with the DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything Is automnatic. Programs that frequentty ac: 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 tes faster. Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex: 
ploits Above Board memory. 

ts the standard against which 
ail our competiton measures itself because we achieve 
universal compatibility with other software. Data is 
| never lost Order LIGHTNING: separately or get 
il free with your Breakthru 286 board. 


















LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


ranteed the Breakthru 286 board to be 
iterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12, This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to aw ing, 
1,000% faster than a coma PeorP 
HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 
First, they install _so easily. A half-slot 
card means you dor‘t even have to give up 
a full slot. t's 
















11035 Harry Hines Blvd. © Suite 206 


“The 12-MHz Breakthru 286-12 speedup bond is the fastest 
of those tested, but not the most ecpensive. On a dollar per 
horsepower basis, it could be anlled the cheapest boost availa- 
ble for an XT” 

Mark Welch, InfdWorid (Rated #1) 


products it works in the ha Se 
and most clones, Easy di ow how 
you pre the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. a 
Second, they are_advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT, 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory ides zero-wait-access 
to the most eee we and data. 
S switchi lows you to 
ate back Snes speed on the fly for 
timing sensitive applications. _ os 
x 


isting system RAM, hardware, and 
pected tis can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 
lucts and conform to the Expanded 
lemory Specification (EMS). Software 
oe is virtually universal. 
Faster and smarter than an AT - PCSG 


6 it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards offer only a i 
speedup in spite of their claims and others 
are just poorly engineered. 

We are really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 


represents more advanced technol 
na Pe 


than boards by Orchid, Quadram, 

Technologies, Phoenix...we could 

goon. Breakthru 286 is undis- 
putedly the turbo board with 


the biggest bang for the 
IT buck. And weinclude 
. FREE the me ac- 
% claimed Lightnin, 
va software. Call hy 
with your credit card or cop 
instructions and we will ship 
your card the very next day. 


Think Agai 
DON'T TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 


DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 
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i'tt"_ EXceptional 3-D Spreadsheet 


Everyone who tries it, tells us, 





“It’s the best there is” 


Don't take our word for it. Use Lucid 3-D for 60 days. 
Return it for a full refund if not completely satisfied. 
Plus, instead of the $199 list price, an introductory 
spread-the-word price of $99. 





Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $99, on a sixty day re- 
turn for a full refund. is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 


Memory Resident 


That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantly while working in your word 


513; ED 
12 Ofan Jan 1, 1998 
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havertising 


Tetal 


FiG.2 Here we are, instantly. Notice the lower 
left corner showing we are on level 2. You can go 
down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of 1-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 
Lucid 3-D’ was developed over the 
| past two years with countless, exhaus- 
tive hours of planning and program- 


ming to produce something spectac- 
ular. This is a product that works the 


[ RaMESEe AUER a ee 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like, “Lucid 3-D is how soft- 
ware of the 1990's will look and perform’, 
or even more to the point "This is the 
way | 
thought a 
computer 
should work" 
You'll 

see, Lucid 
is exciting. 


7; CODE AER, 
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Ropense Budget 
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What 
Makes 
it so 
Special 
In the 
screen 
examples 
you can 
see Lucid 
is really 
multi-dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simple as the pictures show. 
And you don't have to 
write formulas to do that. 
All you do is go look at the 
other file, navigating 
through easy. point and 
shoot directories. When you 
come back up (with one key) the link 
is made automatically for you. 


Everything about Lucid works that 


FIG. | Let's get the detall on those ad costs. Just move 
the widebar to that cell and press one key (grey +}. 


way. Users say ‘‘It is so intuitive that | real- 
ly don't need a manual: That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist, talking about Lu- 
cid in a recent article said that, “If there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it:’ 
What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 












nu 
fil for help or Fi for wenu 
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nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 

not get Ic »st several levels down. This 
means you never have to remember 
a command, you just flow right to it. 

(he er} 











1-800-544-4699 - 












Any cell can contain a complete other spreadsheet 


that you can access with a ane key. 


Plus, no matter where you are on a menu or 
what you are doing. just press function key FI, 
and you will get a help screen specific to that 
command or action. Or if you want to know about 
any subject you can pop up an index of over 400 
topics and select the one you want. 


Notepad Behind Every Cell 


Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke. You can write 





FIG. 4, Now, Instantly we are on level 3. Each level Is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detall on that Figure. There Is no limit to the levels 
you can go, Move right down to transaction level If you like. 
Piedra tailidaies a le ay hiatal ale ae ce al lt eae ae 


notes, memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet. 
Speed 

Lucid 3-D is truly revolutionary. It is 
fast, fast. fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead, it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable Innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don't see continue on in the 
Dac Speun during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


Lucid Learns 
Lucid 3-D also lets you teach it any 





combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be. 
done with single keys. Plus more than 
just remembering keystrokes, Lucid al- 
lows you to create Macros with loops, 
procedures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 


©COPYRIGHT 1987 PERSONAL COMPUTER SUPPORT GROUP INC. 


FIG. 3 We want more detall, so let's go to 
Newspapers. Just press the Grey + Key 






















Fig. 5. Of course, Lucid does multiple windows. Notice, 
you can simultaneously open windows In different 
directories, different drives, even down as many 

as 3-D levels as you like. No one else cando that. 


Mouseabllity 


Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up, the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more, any 
Lucid 3-D menu selection can be 

“moused" and the response time is 

“right now” instead of the sluggish “a 
little bit behind you” feel of add-on 
mouse menu systems like those 
you've seen with 1-2-3. 















Perfect letter we are writing. Clipboard Dump 
does it right now. 


A window pops up with a library of 
function names you can page through 
with the mouse. Select, click and it’s 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard) 
with favorite labels and names so that 
you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 

We could go on at bp length 
about all the features and innovations 
in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 
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F-keys -Range (GEE Storage Print Three-D-Windows Audit Options Exit 
Copy -Move -Paste -Crab-[[ryLoad-Save 


FIG.6 We need those budget figures in the Word 


Spread -The-News Offer 
$99 Introductory Offer (List *199) 
Full Refund within 60 days, 






if you aren't ecstatic 





| Co-winner of the i987 PC 
Magazine Award for Technicai 
Excellence 
The other winner: Microsoft's Excel 


Call 1-800-544-4699 





1 to: Robert Snith 
we tae leek at 
res, 

Boense Budget 
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FIG.7 Here it 
Is right In Word 
Perfect (or any 
word processor) 
Just like you 
typed it. 

You can go 

the other way 
[ust as easily. 


Total 


Thanks, 
Janes Johnson 
CG: \BUDGET WOHNSON, MP 


work. The overall feel is tight and 
polished. In fact, Paul Somerson, ex- 
ecutive editor of PC Magazine, used 
one word to describe it, “Slick”. 


PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHTNING the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the SREANtirE 286 ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us “you have 
ae it again. This is software everyone should 

ave.’ 


y 


, 


I 
y 
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11035 Harry Hines Blvd. 
Building 206 
Dallas, TX 75229 
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Get hack to ne as soon as possible, 


too l'Pyt Ind Pes 3 


Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there's not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D, But 
don’t take our word for it. take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This $99 
offer won't last because we will be 
shipping to the dealers soon. But in 
the mean time we invite you to try 
Lucid as part of our “spread the 
news’ campaign. Just pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM PC, PS and Compatibles, 








GO 3-D TODAY! 
Call 


1-200-544-4699 


(214) 351-0564 


=m 


WE CREATE SOLUTIONS THAT WORK. 


CNICCTAD Ce 204 


FIVESTAR FS-386 FIVESTAI 


° 2MB 32-BIT MEMORY 

e INTEL™ 80386 CPU 

® DUAL SPEED 6/16MHz 
® LANDMARK 20MHz 

* CPU SLOTCARD DESIGN 
© 238WT POWER SUPPLY 


© 640K MEMORY 


© INTEL 80286 CPU 
¢ DUAL SPEED 6/10MHz 
* LANDMARK 10MHz 


. Bim Ge © 





FIVESTAR EXPRESS 


"LAPTOP' 
* 640K MEMORY 
* NEC™ V20 CPU 


® DUAL SPEED 4.77/9.54MHz 
© LANDMARK 3.1MHz 


° TWELVE EXPANSION SLOTS 
* ONE I.2MB FLOPPY DRIVE 

e SERIAL AND PARALLEL PORTS 
* ENHANCED IOI KEYBOARD 

*® OPERATIONS MANUAL 


* CPU SLOTCARD DESIGN * TWO 3.5 INCH DRIVES 

© 238WT POWER SUPPLY © BACK LIT LCD SCREEN 

© TWELVE EXPANSION SLOTS © 640 X 200 GRAPHICS DISPLAY 
© ONE 1.2MB FLOPPY DRIVE ¢ SERIAL AND PARALLEL PORTS 
* SERIAL AND PARALLEL PORTS * RGB AND COMPOSITE PORTS 


¢ ENHANCED IOI KEYBOARD 
© OPERATIONS MANUAL 


© RECHARGEABLE BATTERY (8 HOURS) 
© LIGHTWEIGHT W/CARRYING HANDLE 


e MS-DOS™ AND DIAGNOSTICS 


$2695 $1295 


40MB (23ms) $3395 
60MB (23ms) $3595 
130MB (13ms) $4895 


40MB (23ms) $1995 
6OMB (23ms) $2195 
130MB (13ms) $3495 

















Solutions built on quality. 
Every system we sell is built 
with the highest quality 
components available, fully 
bench-tested and 
certified witha —_ 
48 hour burn-in 
before shipment. 





Solutions built on customer 
support and satisfaction. 
Fivestar Computers maintains a 
staff of highly skilled technictans 
and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 


you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Fivestar computer 
system. 

Remember - we're only a phone 
call away. 


Solutions built on nationwide 
serviee. 

When you purchase a Fivestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day, on-site service fs from Momen- 
tum. And it's good on any Fivestar 


machine regardless of configuration. 


ORDER BY PHONE We accept VISA, M/C. Amex. COD Cash or Cashier's Check and aj 


pprowed 
All prices are subject to change and quantities may be limited We reserve the right to substitute equivalent temo 


© OPERATIONS MANUAL 
° ONE YEAR WARRANTY 


$1395 


COMPLETE SYSTEM 


FIVESTAR EXPRESS I $2695 


* 20MB HARD DRIVE 
© EXPANSION SLOT 


Momentum is a nationwide service 
organization with offices in 150 
locations and a twenty year history 
of responsiveness, reliability and 
personalized 

service to 

the elec- 

tronics 

industry. 


Our Guarantee. 

Fivestar Computers warrants all 
our products to be free from 
defects in materials and work- 
manship for one year following 
the date of shipment. 


Corporate and University Purchase Orders 


OTE, NEC or UEE.DON om rami a er roapuEawT cemeerieS 





Fivestar Computers offers a 30 - 
day satisfaction guarantee that 
insures compati- 


a computer 
system from 
Fivestar, you can be assured of 
not only buying the finest quality 
products, but of the people and 
the company who stand behind 
every system they sell. 








THAT’S NOT JUST A PROMISE. IT’S A FAC}. 
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FIVESTAR 386 


* 64K CACHE MEMORY 
® 1MB 32-BIT MEMORY 
© INTEL 80386 CPU 
DUAL SPEED 6/16MHz 
e LANDMARK 24MHz 


FIVESTAR 286 


* 640K MEMORY 

« INTEL 80286 CPU 

* DUAL SPEED 6/10MHz 
¢ LANDMARK 10MHz 

© 200WT POWER SUPPLY 


FIVESTAR XL 


* 640K MEMORY 

* NEC V20 CPU 

* DUAL SPEED 4.77/8MHz 
* LANDMARK 3.1 MHz 

* 150WT POWER SUPPLY 


¢ 200WT POWER SUPPLY ¢ EIGHT EXPANSION SLOTS * EIGHT EXPANSION SLOTS 
* EIGHT EXPANSION SLOTS * ONE 1.2MB FLOPPY DRIVE ¢ ONE 360KB FLOPPY DRIVE 
© ONE 1.2MB FLOPPY DRIVE e ENHANCED KEYBOARD *« ENHANCED KEYBOARD 

¢ ENHANCED KEYBOARD © OPERATIONS MANUAL * OPERATIONS MANUAL 

© OPERATIONS MANUAL ¢ ONE YEAR WARRANTY * ONE YEAR WARRANTY 

* ONE YEAR WARRANTY $ 1 09 5 $ 5 

$ 395 BASE SYSTEM BASE SYSTEM 

BASE SYSTEM 

4 MB BASE SYSTEM $3495 


20MB (65ms) § 895 
30MB (65ms) § 995 
40MB (39ms) $1195 


20MB (65ms) $1395 
40MB (39ms) $1595 


40MB (23ms) $3095 6GOMB (23ms) $1995 


GOMB (23ms) $3295 
OPTION: 12MHz, ADD $200 
130MB (13ms) $4595 i 
( } 16MHz, ADD $700 


= — . : : —— Solutions Built on Quality 


FIVESTAR 


COMPUTERS 





Give your businces all the advantages of 
Fivestar quality, service and support. Call Fivestar Computers today. 


TO ORDER CALL TOLL FREE 
Hours: M-F 8-7 and SAT 10-3 CST 


1-800-752-5555 


In Texas {214} 242-7000 
FAX# (214) 242-2336 


A Substliary of Fivestar Electronics Inc., Dallas, Texas 
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y TRY ORACLE'S $1295 SQL DBMS | 








If you're looking forward 
to OS/2 and the next gen- 
eration of PC database 
management systems to 
enable you to build larger, 
higher-quality PC applica- 
tions, you'll be interested 
to know that: 
¢ Ashton-Tate has announc- 
ed its intention to replace 
its outdated database tech- 
| nology with a SQL DBMS 
| under OS/2, and 
¢ IBM has announced its 
intention to offer SQL for 
OS/2 in its Extended Edition. 
| All you have to do is wait. Wait 
for OS/2 and SQL. Wait until mid- 
1988... or later! Meantime you 
keep developing with soon-to-be 
obsolete dBASE™ technology. 

But you don’t have to wait for 
SQL on the PC. Oracle has it now. 
And you don’t have to wait for 
OS/2 to run programs larger than 
| 640K. The ORACLE® DBMS allows 
you to run OS/2-size programs 
| under today's MS-DOS™ 

ORACLE is the number-one sell- 
| ing DBMS on both minicomputers 





Dear IBM, 


f Old Orchard Road 
f Armonk, NY 10504 
1 

ly 

h] 


, I keep reading that you've already 
announced that you're soon going to 
announce SQL for OS/2 and the 

Personal System/2. I'm really in no 
| hurry to make money with SQL, so I'm 
happy to wait for whatever you do, 
whenever you do it. Hope to hear from 
| you sometime in the next couple years. 






Ashlon-Tale SQL 


IBM SQL 


and mainframes. If you try PC 
ORACLE, we think you'll make us 
number-one on PCs, too. That's why 
we're making you this special offer. 
We've sold thousands of copies 
of PC ORACLE for $1295. But now, 
for a limited time, we will send 
VARs the same, full-function ver- 
sion of ORACLE for only $199.* 
That's right. Only $199 for a PC 
SQL DBMS that is identical to the 
ORACLE that runs on minicom- 
puters and mainframes. $199 for 
the only PC DBMS that lets you 


] Dear A Ashton-Tate, ate, | 


| | tempt will be full-featured and bug-free. | 


20101 Hamilton Avenue 
Torrance, CA 90502 


Since you've announced your inten- 
tions to go SQL, ! really don't know 

how much longer 1 can keep selling 
obsolete dBase applications. So send 

me SQL just as soon as you finish it 

I have every confidence your first at- 
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FOR ONLY 5199 TODAY. 
OR BECOME A VAPORVAR. 


write larger-than-640K, 
OS/2-size programs and 
run them under today's 
MS-DOS. 

ORACLE makes it easy 
to write large, high- 
quality applications using 
industry-standard SQL. 
Applications that run 
faster. Applications that 
are easier to use and 
have more capability. 
Multi-user, networked 
applications. Applica- 
tions that can be devel- 
oped on MS-DOS today, and then 
run unchanged on OS/2, mini- 
computers and mainframes. 

So stop writing dead-end dBASE 
code today. Expand your markets. 
Call 1-800-ORACLE1 today. Or use 
the rightmost coupon. Or mail one 
of the other coupons. And wait. 


ORACLE - 


COMPATIBILITY + PORTABILITY ¢ CONMECTABILITY 


Call 1-800-ORACLE1 today. 
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VtEWPOINTS 


LETTERS TO 
PC MAGAZINE 


RIGHT ISN'T WRONG 
1 have never written to a magazme before, 
but 1 could not resist after reading Mr. 
Mendelson’s opening sentence in 
‘*Clonkers and 
Coolitude: Spelling 
Checkers Get Bet- 
ter’’ (PC Magazine, 
October 13, 1987): 
“SA wise old news- 
paperman once told 
me that | had to 
leam only two mules 
to be a good writer: 
use long and short 
sentences altemately and spell the words 
right.** Unfortunately, the old newspaper- 
man forgot to mention a third rule: use the 
words correctly—*‘right"* is an adjective. 
This gaffe is destined to be a classic. 

Prof. Mark Brighton 

Irvine, California 


/ am always baffled by people who obey 
rules that have no relation to reality. The 
Oxford English Dictionary lists more than 
300 examples of right used as an adverb in 
books ranging from Beowulf to the Autho- 
rized Version of the Bible aud by such au- 
thors as Shakespeare, Milton, and Tho- 
reau, plus an English prime minister and a 
president of Harvard. Whom are you go- 
ing to believe, somebody's graminar book 
or a thousand years of history? 

—Edward Mendelson 


THE MULTIMATE ADVANTAGE 
Being a MultiMate user, | must come to its 


defense. Marvin Bryan's article **A New | 


Page for MultiMate?"* (PC Mugazite, Oc- 
tober 27, 1987) is a bit heartless in that it 
assumes page orientation is death in a word 
processor. What is the magical fascination 








| vantage II; however, | don’t feel that 





with Microsoft Word's document orienta- 
tion? Using Word is like writing on toilet 
paper—it keeps scrolling and spewing. 
Sure, you can mark pages and enter a qua- | 
si-page mode, but itis inconvenient. Word 
does some very nice things and has a few | 
tools MultiMate could use, but MultiMate | 
has been a powerful, straightforward. and 
convenient friend for 3 years. And | only | 
have Version 3.3! 

Wink Grise 

Osterville. Massachusetts 


It is obvious by his unfair review that Mar- 
vin Bryan is a biased, non-MultiMate user 
(“A New Page for MultiMate?"’). | have | 
been a MultiMate user for 3 years and find 
it extremely easy to learn and use. [ have 
also used WordPerfect and found it awk- 
ward to use, unintuitive, and very difficult 
to learn. There are, admittedly, some use- 
ful features missing from MultiMate Ad- 


WordPerfect offers a significant enough 
advantage over MultiMate to entice me to 
change. 
Dan Arnett 
Burlingame, Califomia 





BEYOND 1-2-3 

While perusing the latest computer rags in 
the local software store, | noticed the bold 
heading ‘‘Power Beyond 1-2-3°° on the 
cover of your October 27 issue. 1 could not 
help but pinch myself. Could this be true? 
Was someone finally helping me and say- 
ing there are spreadsheets better than Lotus 
1-2-3? 

Lo and behold, it was tue—you guys 
scooped everyone (**Challenging 1-2-3 on 
Price and Power,"* PC Magazine, October 
27, 1987). Lotus 1-2-3 is not the best 
spreadsheet in town. Thank you very | 


| writers are to be congratulated. 











much for giving me some solid answers to 
my spreadsheet questions. 
David A. Comelson 
New Berlin, Wisconsin 


Many thanks and compliments on your 
spreadsheet issue (‘*Challenging 1-2-3 on 
Price and Power"’). As usual, it was well 
researched and extremely useful. Your 


Jerome A. Schroeder 
Seattle, Washington 


In your cover story **Challenging 1-2-3 on 
Price and Power," you omitted the spread- 
sheet that has been rated the highest in 


r 








| 


power and performance for 2 consecutive | 
years by The Software Digest Ratings Re- 
port: The Smart Spreadsheet with Graph- 
ics from Innovative Software. 

Not only is The Smnart Spreadsheet fast- 
er than /-2-3, but it imports/exports Lotus 
files. When you combine that with the fact 
that Smart is also available in UNIX and 
Xenix and provides data compatibility be- 
tween the DOS and the multiuser environ- 
ments, it means Smart users can enjoy to- 
day what OS/2 is only promising for | 
tomorrow. 





Paul S. Bruski 
Innovative Software _ 
Lenexa, Kansas | 
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JSUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


15350 SE $300 Sak 


DISK 


Small Quantitles For Ten or More 
SHIPPED WITHIN 24 HOURS! 
Satistaction Guaranteed or Money Back! 
[_] BUSINESS 1—£Z. FORMS business torm 

. completion and 


i ser printing program. | 
(] CAD 3—The PC-Fiow 1.0 computer aided flow- 
chart generabon progrem. Color graphics required. 
[5] COMM 4a,b,¢,d,e—15 disks) Join the world of 
sysops with HOES Builstn Board System 14.10. | 
[2] DATABASE jab-2 disks) File Express 38 
| menu driven general purpose database manager. | 


















| [ EDUCATION 1—Interactive 00S tutorial for new 

az PC users. leaming painiess, 

i [2] FINANCE pel aD (2 take) PC Accountant 2.0 | 
personal bookkeeping and finance management. 

oO GAMES 41—3-D Pacman, Kong. Spacewar, Jant- fj 

Joe. futuristic Flightmare and more Color required. 

BD GAMES 2—cubert, Pango, Centipede, dun: 
geons aod dragons style Zoarre, etc. Color req r 

| ] GAMES 3—Stackjack with customizable rules, 

r 5 Armchair Quarterback (you call plays), and more, 


GAMES! per! Trek, the Castle adventure 
the original Colossal Caves Adventure 
ie] GAMES | 5—The Hack advertura game fram the 
universities Lika Rogue. only much ncher. | 
GAMES 6—Pinball, Othello, Dr: Sopwsth 
| O (fy aSopmith Camel) and more. Color requred = 
| (2) TwFO Cees disks) Cooking recipes database 
igredhent retrieval your own 
| (2) MUSIC 2a ts) Planolan : 3.0 polyphonic fj 
usic recording and playback prog! 


| i) ORGANIZER 1—DeskTeam, Eau din, i 
and the Judy calendar program. 
i () PRINTER 1—Resident print controt and font i 
r ublity. intathgent spooler, banner maker, and more zl 
] SIMULATION 1—Maze gett «A MITs 
Le simulaton, starfields, etc. Col 
oO UTILITIES - 1—A collecton of invaluable a i! 
| purpose DOS utilities An absoluta must ‘eal, all 
(2) UTILITIES 2—More invaluable DOS unlit utilities in- 


= ducing screen bumeut, ram 
gc UTILITIES 3—A ive set of debugging 


comprenensi 
and diagnostc utilittes tor monitoring ir computer i 
NEW RELEASES UPDATES 
BUSHES 2—Expres: 
i O ‘hart your data and od Feel Gores Oat Das coe i 
2 CAD tab aces Fingerpaint 1 2 advanced 
i 2) painbng ai has onented design Color 
| Fal GAD Pub 2 dat) Dara o advances fl 
ing program w/ammaton. 640K, color. 
{2] coma es 2 disks) Procomm 2.42, an excel- | 
lent modem program tarminal emulabon | 
L EOUCATION 3—PC-Fastype 1.20 typing tutor, 
weal for beginners and advanced students alika | 
[2] FINANCES 3a,b—(2 disks) Express Calc 3 12, 
a powerful and user ly spreadsheet program 
GAMES 8—Stnker helicopter attack and Risk, the 
gO Seeeei ee Conn requeed: | 
GAMES 12—Backg: the computer 
| O and Wheel of Beets the gameshow i 
| {J GRAPHICS 1—Record and play peck cree im 
' Excellent for demo, etc. Color required 
1 GRAPHICS pede ib.o—(3 d me) m) An ancenert o § 
i 2) INFO: 2a, disks) = rich natonal i 
areacode/pretix to cross reference i 
ig [2] LANGUAGE 3a,b—(2 disks) The Ag6 3.09 
| macro assembler and debugger for 8086/85/286s. | 
(2) SHELL 4a, ta,b—(2 aisks) Autor Automenu and HDM It 
~ 4.04 hard disk prog. for custom full-screen menus. i 
(UTILITIES 5—Hard disk utilities for 
B= mating, parking and optimizing your disk | 
LD UTILITIES 6—Advanced utilities incuding 
i Mark/Release (remova resident progs w/o reboot!) i 
| (UTILITIES 7—More advanced utifites including | 
Masterkey (undeletes files trom hard disks). 
i (2) WORD cdl disks) pal gs TAD 271, a Tia | 
vou beens noes 5 pala or user: wppored 


bi a 






r] MicroCom 7 Saere Cost ofitems ____ “1 
3673 Enochs Street Shipping 33.00 


§ Santa Clara,CA CA srencl_—_—— 
g 205! Total encl__.__ 
[= (408) 737-9000 gy 
Se ene oe 
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VIEWPOINTS 


@ LETTERS 


What has no multidimensional database, 
no direct access to dBASE data files, recal- 
culates slower, uses more disk space for 
the template and more RAM for the pro- 
gram, has fewer rows, and costs three 
times as much as VP-Planner? Answer: 
Daybreak Technologies’ Silk, your Edi- 
tor’s Choice for spreadsheets (**Challeng- 
ing 1-2-3 on Price and Power’’). 

Although | usually respect your Editor’s 
Choice, you really blew it this time. Per- 
haps flash counts for more than utility and 
a reasonable price, but not with me. I'll 
stick to VP-Planner. 

R. E. Thalmann 
Fairbanks, Alaska 


DEMAND FOR ETHICS 
Jared Taylor's glib comment, **Accoun- 
tants have always been able to cook the 


| books after the fact’” is irresponsible, un- 
| called for, and a dis- 


service to the entire 


accounting profes- ANALYZING DATA 
a a EP . FROM ALL 
sion (‘Analyzing = THEANGLES 


Data from All the 
Angles,"” PC Mag- 
azine, October 27, 
1987). Both public 
and private account- 
ing professionals 
must adhere to 
codes of ethics and public law, which de- 
mand integrity. I think PC Magazine 
should demand more from its contributors. 
Robert Harris 
Stamford, Connecticut 





UTILITIES CHEERS 
Three cheers for Jeff Prosise’s fantastic 
utility CARDFILE.COM (Utilities, PC 
Magazine, October 13, 1987). It is one of 
the most handy TSR utilities I have, and | 
really enjoy using it. 
David Kerbow 
Austin, Texas 


Although | enjoy the utilities published in 
PC Magazine, it has struck me that most of 
your TSR programs cannot be unloaded 
from memory. For instance, CARDFILE 
.COM (Utilities, PC Magazine, October 
| 13, 1987) takes up about 70K bytes of 
RAM. It would be nice if | could easily un- 
load the program whenever | needed that 
extra RAM to nun other TSR programs. 








1 would like to suggest that you encour- 
age all the authors of your TSR utilities to 
include an Unload feature in these pro- 
grams. 

A. Dafni 
Las Cruces, New Mexico 


We strive to make all the utilities presented 
in the Productivity section of the magazine 
useful, full-featured, small, and tutorial in 
nature. By showing a variety of tech- 





= As anew programmer, 
I can’t believe how 
much of the information 
in the Productivity 
section is useful to me. 


niques, we hope to give you the tools to 
construct your own assembly language 
utilities. But to have each program include 
every feature would make them too large 
to publish. We suggest that you take ad- 
vantage of our INSTALLIREMOVE utili- 
ties (PC Lab Notes, PC Magazine, August 
1987) to remove CARDFILE when no 
longer needed. 


For years, | had always programmed in in- | 


terpreted BASIC. Just recently | purchased 
one of the new BASIC compilers, and | am 


learning to write assembly language sub- | 


routines for those BASIC programs. Be- 
cause of all my new programming fun, I 
have been paying more attention to the 
Productivity section of PC Magazine. |t 
seems to me that you have dedicated more 
space to this section and added more col- 
umns. Well, | would just like to say 
thanks. As a new programmer, I can’t be- 
lieve how much of the information is im- 
mediately useful to me. | imagine I will 
learn much from the Productivity section 
in the future. 

Paul J. Polillo 

Lubbock, Texas 


Your magazine is truly amazing. Just 
when | think | have run into an insolvable 








Powertul Statistics, Sophisticated Graphics 
In One Complete Software System 


STATGRAPHICS from STSC Is simpiy 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS Integrates powerfui 
statistics with high-resolution coior 
graphics—in one single software 
system—to give you an extraordinarily 
powerful anaiytical environment. 


“[$ TATGRAPHICS] is unusually 

complete as software systems go 

in terms of statistical capabilities.“ 
(PC Week) 


With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software—right on your PC. 
Aii the toois you need for comprehensive 
Statistical analysis: ANOVA, compiete 
regression anaiysis, experimental design, 
quaiity control procedures, muitivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
anaiysis, Including Box-Jenkins. 


“I've found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 
that I have come across.” 

{Whole Earth Software Catalog) 


All this statistical power is even 

more valuable with STATGRAPHICS’ 
unique interactive environment. 
STATGRAPHICS Is completely menu- 
driven so you can get Into your 
Statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis— 
change variables as many times as you 
want—and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a fuii-screen data 
editor and interfaces with standard ASCII 
files, Lotus® 1-2-3® and Symphony® work- 
sheets, and dBASE? files. 


STATGRAPHICS—the best overall choice! 





“Verdict: [STATGRAPHICS is] a 
model PC software system which 
will set standards for PC statistical 
software.” (PC User Magazine) 


STATGRAPHICS offers you a wide variety 
of graphics capabiiities to heip you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
ilne and surface piots, scatter plots, time 
sequence piots, quality control charts, 

as well as bar and ple charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and piotters. 


For the most compiete, advanced statis- 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local deaier. if they don’t 
have it, tell them to call STSC toll-free. 


(800) 592-0050 
In Maryland or Canada call (301) 984-5123. 
CIRCLE 370 ON READER SERVICE CARD 


STSC 


Available nationally through Sottsel and distributors 
worldwide. Dealer inquiries welcome. 


*International prices slightly higher. STATGRAPHICS, 

SAS, and dBASE are registered trademarks of Statistical 
Graphics Corporation. 5AS Institute inc.. and Ashton-Tate, 
respectively Lotus, 1-2-3, and Symphony ore registered 
frodemarks of Lotus Development Corp. PLUS*WARE and 
SPSS/PC + are trademarks of STSC, inc. and SPSS Inc., 
respectively. 


APLUSXWARE PRODUCT 





Advancing the Siate of Art 


Introducing Micrografx Designer 
High-Performance Design, Illustration, and Drafting 


ram the company that brought 

the IBM PC its first drawing 
system comes the most ad- 
vanced drawing system ever. 
It combines all the features of a 
CAD system for an engineer 
with a compiete set of artistic 
tools for a graphic artist. Its 
name won't surprise you. its 
power will blow your doors off. 
We calli it Micrografx Designer. 


SRO 


With Designer, you can lood 
ascanned image yau have 
sketched. Then trace over the 
bitmap to create a resoiutian- 
Independent Image which yau 
can stretch, color, and enhance 
with far mare detail. But Designer 
doesn't stop there. It includes 
unmatched drawing tools, such 
as spline and parabailc curves, 
freehand drawing, lines and palylines, 
ares, and eilipses. 


Designer aliaws yau to edit polygons and curves, fill irregu- 
larly shaped abjects, and rotate text and graphics ta ane- 
tenth of a degree. Designer's variable zaom, fully assoclo- 
tive dimensioning, 64 layers, § line styles, and 15 arraw and 
end styles provide unlimited control over your drawings. 


Designer provides extensive text handling capabilities such 
as merging text files from popular word processing pro- 
grams and supparting graphic and 
bitmapped fonts. You can edit text 
and even stretch and rotate It. And 
Designer supparts ali Windows- 
compatible fonts and download- 
able fonts. 


— 





Trace a scanned sketch 
or photograph. 





MICROGRAFX 


The Picture of Success 





Far engineers, Designer includes 

a symbol library management 

E_ — system for assigning part num- 
—|¢ bers, annotating drawing 
files with descriptive names, 

E and generating parts lists. 
it also cames with Windows 
CONVERT, for transferring 

files to AutoCAD and back. 


For graphic artists, Designer 

includes toals far mixing milllons 

of colors (RGB, CYM, or HLS), 

viewing and layaut aids, a large 

drawing area (160° x 160°), com- 

patibility with Aldus PageMaker, 
and thousands of ClipArt images. 


Designer supports the most popular 

laser printers, plotters, and calor printers. 

Designer's PastScript compatibility guarantees 

you the best passibie quality output fram 300 DPi an 

your laser printer to 2540 DPI an an Allied Linotronic 300 
phototypesetter. 


In addition, Designer Is campatibie with Micrografx Win- 
daws GRAPH, Windaws DRAW. and In*a’Visian, plus Micro- 
soft Excel and Windaws Write. And Designer's Interface Is 
based an Windows 2.0, matching the user interface of IBM’s 
Presentation Manager for OS/2. 


Far additional information, cali yaur iacal Micrografx Au- 
thorized Dealer or cail tall-free 1-800-272-DRAW (in Texas, 
214-234-1769), or write to Micro- 
grafx, Inc., 1820 North Greenville 
Ave., Richardson, Texas 75081. 


Step up ta Microgrofx Designer 
and advance the state of your art. 





zg 
? 
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Reshape complex curves 
and parabolas. 


All illustrations were created with Micrografx Designer. 


The folowing lating 6 a trademark reference including regstered 
GRAPH Micrograts Inc PageMaker Algua Corporation, Mictosott Excel Microsoft 


ond unregitered rodemarks for the companies tied In’a’Vi8on Windows CONVERT Windows DRAW Windows 
Comeration, PostScript Systems Incorporated, @M intemationa! Busines Machines Com 


Adobe 
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s LETTERS 


_ problem, I receive an issue with just the 


_ BASIC will go a long way 


of programming on PCs. 


answer I need. 

Most recently, | bought financial soft- 
ware that allows me to get current stock 
quotes on-line. Unfortunately, | found the 
only way to save the displayed quotes was 
to use Shift-PrtSc. Sure enough, when | 
tried it, | got a cryptic error message and 





s Ethan Winer’s articles 
on screen writing in 


toward improving the art 


only if its creator has made piles of money? 
That's like saying jazz musicians are not as 
good as pop musicians because they typi- 


cally make far less money. His point really | 


displays the ugly American sentiment that 
money is the only (or at least the best) mea- 
sure of merit. 

I don‘t use DOS shells myself, but I see 
by the letters in that tssue that many read- 
ers find them useful. Is there better proof 


| that they are a good idea? 


Tom Reingold 
Edison, New Jersey 


BASIC BRAVO 

1 would like to commend you on a fine 
magazine. I especially enjoy your PC Lab 
Notes and Utilities columns. Articles such 
as Ethan Winer’s ‘Fast Screen Writing in 


| PC Magazine, October 13 and 27, 1987) 


my computer locked up. The only option 


, was to copy the quotes by hand, which 


kind of defeated the purpose of using a 
computer. Three days later I received your 
SNIPPER.COM utility (Utilities, PC 
Magazine, October 27, 1987). Needless to 
say, SNIPPER solved my problem more 
efficiently than I could have hoped for. 
Jeffrey B. Ellis 
Grandview, Missouri 


In your October 13, 1987, issue. I came 


| across the BASIC program to create 


CARDFILE.COM (Utilitics, PC Maga- 
zine). Although | had never attempted to | 


| type one of these programs into my com- 


puter, this looked like one | wanted. After 
many hours of typing and replacing com- 
mas with periods and making 37s out of 
39s, I ran the program and became a proud 
owner of CARDFILE. This program has 
been a fantastic utility for me, in that it is 
big enough for the type of information | 
need and it works! I highly recommend it. 
Craig Stuchling 
Phoenix, Arizona 


THE SHELL GAME 

In the Letters column of PC Magazine 
(October 27, 1987), John C. Dvorak com- 
mented, **If DOS shells are so great, 
where are all the millionaires who de- 


signed this software?"’ Does Mr. Dvorak 


think that the merit of a work is indicated 
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will go a long way toward improving the 
art of programming on PCs. 
Chris A. Kantack 
Statesville, North Carolina 


Congratulations to Ethan Winer for his two 
outstanding articles on BASIC screens (PC 
Lab Notes). This is exactly what program- 
mers need, especially in the new Quick- 
BASIC/Turbo Basic environment. Let's 
have more of these articles! 

A. Stark 

Arlington, Virginia 
ee 


CORRECTIONS’AMPLIFICATIONS 


The correct phone number for Advanced 
Gravis Computer Technologies is (800) 


| BASIC, Parts 1 and 2" (PC Lab Notes. | 


663-8558 (After Hours, PC Magazine. | 


September 29, 1987). 


HOW TO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine. One 
Park Avenue, New York, NY 10016, or 
through MCI Mail to PCMAGAZINE. 
All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We're sorry we're not able to an- 
swer letters personally. ae 


AZINE 


The Public Sofiware) Library, the larges' 
and besi collection of up-to-date, well- 
organized public domain and shareware 
software received tbe following unsolicited 
leller recently: 


“This Is A 
Fan Letter!” 


writes the excutive director of a state 
college commission . 


“From time to time I have hit on 
some ads and requested catalogs from 
ew , and others. [ also 
have ordered some disks, hut I have 
never been satisfied. 


“Then I read your ad in PC Magazine 
and thought: "Well, it won’t hurt to 
try one more time. Maybe this guy 
1s doing it right. 


"When I received the catalog and 
information , I decided to try an 
order since the system seemed to be 
so well organized. 


*WOW! It was more than I expected. 


“I read through the past newsletters 
on disks for 1985, 1986 and 1987 in 
two sittings. It was enjoyable. I 
learned a great deal and it whetted 
my appetite to try more. 


*[ am also impressed with the 
shareware concept. I get a chance to 
try the programs with minimal 
investment and lif the program 
doesn’t suit my system, needs, or 
taste], there is no hig loss as there 
would be with a commercial 
program. 


“So thanks for an excellent system. 
It is well organized and something 
that an average user can figure out 
and actually use.” 


Note: Some programs require no 
further payment; others are shareware 
for which payment to the program’s 
author, usually in the range of $10 
to $50, 1s required to register a 
program for continued use. 


Find out for yourself about what 
most experts (and average users too, 
evidently) know is the best library of 
PD/shareware software available for 
you to use or try out, all for one low 
disk fee. 


For a FREE sample of our monthly 
newsletter which also contains a 
complete hsting with description of 
the 1,000+ disks in our hhrary, call 
or write to the 


PUBLIC 
(software) 
LIBRARY 

P.O. Box 35705 - PF 
Houston, TX 77235-5705 


713-721-5205 or 73-721-6t04 
MC/Visa Accepted 
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PC BRAND ANSWERS THE MOST 


ASKED QUESTIONS ABOUT CLIPPER" 





What Does The Clipper Compiler Do? 
Clipper™ compiles dBase III™ and 
dBase III Plus™ source code programs, 
procedure and format files into a binary 
program which can be distributed and 
executed independent of dBASE. 


How Much Faster Is Clipper? 
Applications run anywhere from 2 to 20 
times faster than the same applicaton in 
dBase III or dBase III Plus. The average 
application typically runs 5 or 10 tunes 
faster. 


How Compatible Is Clipper With 

dBase III and dBase III Plus? 

Chpper supports the majonity of dBase III 
commands except those that are normally 
used interactively. There are some minor 
differences in the implementation of some 
other commands. 

DBF, FRM, MEM and LBL files are the 
same as interpretive dBase III. Chpper 
index files have the extension .NTX (cor- 
Tesponding to dBase .NDX) and result in 
faster indexing and more efficient use of 
disk space. 





NEW VERSION: 

CLIPPER SUMMER '87 

© compatible with Microsoft C 

© NDX file compatibility option 

© compile-time and run-time speed 
enhancements 

© complete file I/O control 


® more open files utihzng DOS 3.3 
® error handling 

enhanced debugger 

@ added commands and functions 


© purchasers of Autumn ‘86 
version will receive a FREE 
diskette upgrade 





Does Clipper Support Networking? 
Yes. Both versions Autumn '86 and Sum- 
mer '87 allow you to run compiled apphi- 
cations On most major networks. They fea- 
ture record and file locking and support 
Expanded Memory, 

A second work station may wiew or read 
a locked record or file and produce re- 
ports, However, an operator of the second 
stanon cannot update or wnte to a locked 
record or file. 


Do I Need Any Kind of Runtime Module 
To Run A Clipper Compiled Program? 
No. Clipper produces an object code 
module with the extension OBJ. When the 
.OBJ file is linked (using PLINK86 which 1s 
included)a relocatable file with the exten- 
sion .EXE 1s produced which can be run 
directly from DOS. 


Do I Need Clipper For Every 
Program I Distribute? 

No. You can compile and distribute as 
Many programs as Many times as you 
wish. Nantucket charges no runtime or 
royalty fees for distnbution of your com- 
piled applicatons, 


Are There Royalties For 
Adding Work Stations? 
No. Clipper places no limits on worksta- 
tons. You may add as many work stahons 
as your networking software will allow 
with no additional fees. 


Does Clipper Handle Memo Fields? 
Yes. Memo ftelds can be stored as string 
values, allowing them to be searched, con- 
catenated and REPLACEd. ASClltext files 
can be read into memofields and memo- 
ftelds can be read into ASCII text files. 
What Size Are 

Compiled .EXE Files? 

The mimmum size Chipper file 1s about 
120K. This overhead 1s a one time ex- 
pense and ts present in even the smallest 
program. DOS requires 30-40K of mem- 
ory. In addition, Clipper requires 64K for 
its Own purposes once loaded, which 
means that in a 256K machine you could 
load a program of about 160K into RAM. If 
you create a program that exceeds your 
computer's memory, you may create 
overlays to work around the problem. 


What Are Overlays? 

Overlays are portions of your application 
that wil NOT reside in your computer's 
memory until executed. An area of mem- 
ory 1s designated for overlays by the 
hnker. You then specify whtch portions of 
your program are transferred in and out 
of that memory area. 


In What Language Is Clipper Written? 
Clipper 1s wntten in the C language with 
some assembly language rouhnes. 








REAL PROGRAMMERS 
DON’T USE dBASE. 
OR DO THEY? 
We're finding that some very svnft pro- 
grammers are using dBASET™ to wnite 
some very fast applications, and are com- 
pletng thew projects much more quickly. 
But ae cheat 
y use the ClipperTM compiler to 

cone dBASE wath € C and assembler. 

‘With dBASE used like pseudo-code, 
they can then quickly create prototypes 
that actually run 

Then, with dBASE doing the high-level 
database functions, they use the Clipper 
compiler to link in C or assembly lan- 
baal modules from they own bag of 


And they're finding that they're Inking 
in less than they expected because Clip- 
per compiled code runs so fast and be- 
cause of Clipper's built-in enhancements. 

Chpper includes 
¢ Easy networking that provides file and 

record locking the way it should be 

done 
Fast screens that can be treated as 
memory variables and eliminate the 
need for direct screen wntes and all 
that torturous heap management code 
¢ Box commands that made windowing a 
breeze And more. 

So if you'd like to use your time more 

productvely, check Chipper out. 


Does Clipper Allow You 

To Create Windows? 

Yes. With Clipper's new SAVE SCREEN 
and RESTORE SCREEN commands win- 
dows can be created and manipulated. 


‘Will Clipper Interface With Microsoft 
Windows™? 

Clipper will run and compile with Micro- 
soft Windows™ but will not run asa 
separate task. 


Is Clipper Limited To 640K Of RAM? 
No. Chipper employs the Lotus/Intel/ 
Microsoft™ expanded memory protocol, 
allowing use of up to I megabyte of RAM. 


What Hardware Is Required 

To Run Clipper? 

Clipper runs on any IBM PC, XT, AT, 3270 
or 100% compatible machine running DOS 
2.0 or greater for single user applications. 
Networking applications run on most 
major networks supporting DOS 3.1 or 
higher. 

Is Clipper Copy Protected? 

No. Copy protection was removed with 
the yeleine of the Autumn ‘86 version 


PC BRAND PRICE $375 





dBase Il and 

dBase III Plus 

are trademarks of 
Ashton-Tate 

Chpper 1s 6 trademark of 
Nantucket Corporaton 
PLINK 861s a trademark 
of Phoenix Software 
Microsoft Windows 1s 8 


trademark of Microsoft ©1987 PC BRAND 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 | 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 


Prices, tarma, and specifications subject to change withoul notice. 


PC BRAND: YOUR SOURCE FO 
dBASE ENHANCEMENT TOOLS 





QUICKCODE PLUS FOR dBASE 


Industrial Strength dBASE 
Application Generator 


Wniting code takes time and time is 
money QUICKCODE PLUS saves you 
both, with dozens of features you've 
never seen before m a dBASE code 
generator 

Consider the value of automatically 
generating the following code, bug-free, 
in just minutes Relational applications 
that read, display, and update a dozen 
or more databases simultaneously 
“Real-time” calculations, performed on 
screen as the user enters each field 
Forms up to 11 screens long, with the 
ability to pass data between screens. 
Computational formulas that automati- 
cally combine data from different data- 
bases 9 Data types 16 field types 

Genenc LOOKUP and UPDATE func- 
hons are provided on the disk as dBASE 
source code, which you can add to your 
own dBASE library All generated code 
38 hughly opted, modular, comment- 
ed, 100% compatible with Clipper and 
FoxBase*, and conforms to the program- 
Thing standards recommended by ex- 
perts ike Tom Rettig and Adam Green. 
User manual! mcludes extensive docu- 
mentation of the generated code and m- 





structions on how to permanently embed 
your own changes in the generated 
code Truly the King of code generators 


List, PC Brand 
QUICKCODE PLUS $295 $i70 
QUICKREPORT $295 $170 
QUICKENTRY Call Cal 





RIEF /dBRIEF 


B 
The Power Environment for dBASE Programming 


Many worthy uthty products supply 
needs that dl '3 prograrmumung lan- 
guage doesn 't—dUTILTM, dFLOWTM 
and a host of others. Trouble 1s, you have 





to use them separately, then combine 
the output mto your dBASE program 


files. 
No longer GBRIEFTM, wniten in 


BRIEF‘s macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
{Mt and HI Plus programming domain 
Using BRIEF's underlying shell capabili- 
ties and its own interfaces, dBRIEF can 
Tun external utility branes, plus dBASE. 
itself, and link to the Chp i 
Foxbase +TM and Quicksilver compilers, 
all with dBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus, 

© Convert a screen layout into dBASE, 
code for interactive data entry 

Display dBASE file structures in 
windows, a great convenience alongside 
your program files 

« Expand keystrokes into full dBASE 
ween lomatically for cl 

i! aut 'Y lor cleqic 
display 

* Create databases, index files, invoke 
Ashton-Tate's dFORMAT™ and 
dCONVERT™M, draw lines and boxes 

“Sunply marvelous programming en- 
vironment for writing and editing dBASE 
programs ' PC Magazine, 7/86 Source 
code included! 

BRIEF ] 32 or later and 384k, 

§12k to run dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF /BRIEF Last $275, Ours call 





ABC fdentical dBASE HI Plus Files Using C 


BCTM 1s a senes of C hibranes from 

Latnce which creates, accesses and 
updates files identical to those of dBASE 
itself So dBASE can read and update the 
files too, 

What for? It means both C and dBASE 
apphcatons can operate on the same 
data bases interchangably It means C 
Programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language It means 
BASE applications can now be linked to 
the universe of C libranes and tools to 
add windows, graphics, statistical analy- 
15, all the things dBASE cannot do It 
means the speed and power of C to m- 
press chents accustomed to dBASE! 

ABC's functions paratlel all dBASE's file 
handling commands. many decomposed 


to permit direct data manipujanion Ten 
each of data, index, and memo files may 
be openat once It‘sso complete an ISAM 
package that you can forget dBASE and 
use dBC only for C programming 

Our versions of dBC mumic file formats 
for @BASE II and {I} and now dBASE {Ii 
Plus makes your programs network 
ready! as many stations as a network 
allows Hands-off mode handles record 
and file locking and unloclang automat- 
wally Close in funchons give you direct 
lock /unlock control 

Supports all four memory models 
Specify compiler and dBASE version For 
GBASE Il, Il List $280 Ours $195 For 
GBASE III Pius List $750, Ours $595 


Pay double and you get source too! 


WALLSOFT’S THE UI PROGRAMMER 


Code generator for dBASE 


The U] Programmer was developed for 
professional dBASE programmers who 
have been frustrated in the past by code 
generators Up until now, a serious 
BASE programmer had to take what- 
ever code a generator produced and 
modify # to thew needs With UI, the 
developer can generate exactly the 
dBASE code wanted 

UI (User Interface) has two main func- 
vons the first is a powerful forms editor 
to create sophisticated screen and menu 
forms in a matter of minutes The editor 


you've designed Once you have a form 
the way you want It, you cal] up the 
“Generate menu, and tell UI which tem- 
Plate you want to generate the code 

with That's the key—each template tells 
Ul to produce a different kind of dBASE 


program 

It's through these templates that you 
can program the way UI generates 
source code You can use the templates 
that come with Ul "'as 1s" (there are 
about 25 of them), completely rewnte 
them. or write your own So you dont 
lose control of Gaia hke you do with 
other generators You just let UI do the 





1s completely menu-dnven It works on tedious work 

the “point-and-shoot principle—just put List PC Brand 

the cursor where you want and tell UI Ul $295 $244 

what to put there DOCUMENTOR $295 $244 
Ul's other, more unportant, main func- dFLOW $149 $124 

tion 1s generating code for the forms DATA-p $a $ 50 

dBASE AT THE SPEED OF C 


dBx Translates dBASE Applications to C 


You dBASET programmers know what 
an expressive and readable language 
dBASE 1s It's a very comfortable devel- 
opment environment But the pnice is de- 
based performance Even compiled 
dBASE doesn't offer the speed that some 
users require these days The kind of 
speed offered by software wnitten in the 
Clanguage The answer is dBxTM, 

GBx translates (BASE to C It offers you 
a major Competitive advantage over the 
next dBASE programmer Keep wnting 
mGBASE Take every applicanon all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 

Other advantages C 1s portable, even 
to other operating systems like UNIX/ 
XenixT™™, To the Macintosh or Amiga 
Bx gives your applications a passport to 
places dBASE cannot go 

Has tts own file manager for single 
user, but links to major C file managers— 
¢-tree and dBC—for compatbility with 
dBASE files or mult-user support We 
have everything you'll Leah including 


good advice PC Brand. 
dBx $3500 § 299 
with Library Source § 850 §$ 468 
with Full Source Code $1500 $1282 








OVERDRIVE Take the Doze out of DOS 


If you are one of the milhons of personal 
computer users who are frustrated by 
slow disk access, you need OVER- 
DRIVE Overdnve will make your disk- 
umted programs such as databases run 
faster How fast? It depends upon your 
particular curcumstances, but 50% speed 
increases are not uncommon 

For example, a dBase I} accountng 
program ran 50% faster and a large 
Condor 3 database whose SORT time 
was 80 minutes, ran the same sort under 
Overdnve in 13 

Overdnive is not a disk cashe, an op- 
tumwer or a RAM disk In fact, Over- 


dnve will run even faster on your RAM 
disk because Overdnve elmmates the 
DOS "thinkang time", not the disk time 
Overdnve hooks itself into DOS and 
replaces its old slow program code with 
modem, effiment well-desgned 
routines 

Overdrive adds handy directory util- 
tes and improves the speed of DOS 
backup and copy functions remarkably. 
Runs transparently and takes up only 
2KB of RAM for itself plus around 1/2KB 
per Megabyte of hard disk capacity 


PC Brand $69.95 





For Orders or Literature, Call Us at.... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 180 5th Ave., New York, N.Y. 1001-4311 
Telex: 667962 (SOFT COMM NYK) 


©1967 PC BRAND 


Prices, terms, and specifications subject to. change without notice. 








RICED TO SAVE, SHIPPED FAST!!! 





Aldebaran’s Source Print 

Author Alan Simpson wntes ‘the best 
overall debugging technique is to draw 
lines to connect all the IF and DO 
WHILEs etc with thew ENDIFs and END 
DOs Then use a pencil to’ —Well 
thanks, Alan but we'll use Source Print 
instead It draws those vertical lines to 
connect the beginnings and endings of 
structure In a vivid display of your pro- 
gram’s organwation It can pnnl your pro- 
grams with page numbers headings. hne 
numbers, indent automatically, throw in 4 
table of contents and cross-reference in 
dex “Occasionally @ utility comes along 
that makes a programmer s life much 
easier Source Print is such a program’ 
says PC Magazine List $92, Ours: $75. 


.. add Tree Diagrammer 
Tree Diagrammer prints an organization 
chart of your program's structure show. 


ing the hierarchy of function, procedure, 


and subroutine calls Shows ata glance 
what rounnes call each other for clearer 
debugging Every shop should have this 
importanl documentation tool List §77 
Ours $67. 


C-TREE & R-TREE 


B-Tree File Manager Naw Has Report Generator 


¢-tree: The only major b-tree file manager 


with network support in the standard low- 


cost version. c-IreeTM gives you record- 
lockang routines for DOS 3 1/3 2, UNIX 
and XENIX, and tevencomesinC source 
code yet there are no royallies Source 
sucks to K&R, 30 C-tree is portable Tests 
in many envuonments prove 1 

Permits any number of keys for 4 data 
{Je-alpha, numenc even Noating poinl 
Handles {les with vaned record lengths, 
multiple keys in one index file Both high 
level and decomposed functions Il s the 
works 








r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c4ree (v 4] and up) Link a file descnp- 
ton to the rtreeT™ library, and use any 
text editor lo wile report scripts with no 
further C coding Reports can access data 
m several files select on crttena, join 
fdings into new logical records sort 
them, calculate new fields and columns, 
tabulate by control breaks Comes in 
source, same portabllily asc-lree, and fits 
any compiler 


list Ours Combmed 





ctree $395 $329 ‘$541 
rree $295 $245 
WINDOWS east 


for DATA Pre 


M’Soft Windaws Compatible 

Only one package can be easily recom- 
mended’ saxd Computer Language (June 
‘87)reviewnng mine window and dataentry 
products for C Complete field level func- 
tions specify prompt stning, field length 
dala type screen localion picture target 
vanable entry rules help messages 
even functions to call for vahdation once 
data keyed in 

Windows for C isasubset Nodataentry 

bul all windowing functions Unlimited 
windows can be made either to pop up 
Or permanently overwnte the screen 
scrol} and highbght hsts vertically and 
horwontally Specify Compiler Windows 
for Data List $295, Ours $289. Windows 
for C List $196, Here $149. 


ESSENTIAL C 


UTILITY LIBRARY 


400 Functions, 30c Each 
You ve probably seen the speed and 
power of Essental s C function hbrary 
vwathout knowing # Software greats have 
been using it for some time to give 
today s top products pwazz and panache 
Now grown to 400 functions Essental 
produces pop-up menus, saves and re- 
stores screens and windows Io disk or 
memory in as little as 1/]0th second and 
clauns the fastest video output available 
library has 50 business graphics func- 
tions. 40 stnng handlers 28 functions for 
pmnters, 18 for mice, |] for tume and date, 
DOS interface functions for disk error trap- 
ping. directory and file creation and man. 
agemenl. lots more Everything in source. 
including sample programs We have ver- 
sions with pre-built libranes for the well- 
known C compilers, and a source code 
libranan is supplied for rolling your own 


lust. PC Brand 
C Unlity Library $1865 = $119 
Essential Graphics $2500 $183 


Essential Communicahons $185 
with Breakout Debugger $250 





Shopping List for the Power Workbench 


RITY PRODUCTS 
“e ee i Pig 
Xpert Sysiem 
PROLOG Compl & interp 
jar & In 
any File or Screen Design Toots 
SQL Development rackage yw 

Arity PROLOG pnerpreter} 
Arity Standard Prolog . 


Al-EXPERT Bystems 


CXSYS Development Sort ware by EXSYSe . 


EXSYS Runtime Sys! 
Insight 2+ by Lave Five Reasearch 


Al-LISP LANQUAGE 
tacLise By Integral Quality. 
guise bytntegratOuality 
ut Common MSP | 
boleh gts trom Solution Systems 
Trans LISP PLUS Trom Solution Systems 


Al-PROLOG LANGUAGE 
APT Active Proiog Tutor trom Sotution Sya 
Protog-86 /rom Sotution Systems fie 
Proteg-86 Plus from Sotution Systems 
Turbo PROLOG by Borland int't 
Turbo PROLOG Tootbox by Bortand tnt't. 


ASSEMSLERS & DEBUGQGERS 

Sesercen sie Moroes Oebugger ; 

-Sprita Debugger by Lattice. source /ave: 
Microsott Macro Assembler with Utiiitias 
PASM8&6 by Phoenix, Macro Assembier 
Pariecope | Debugoer Tha Periscope Co 
Periscope MW with NMI Breakout Switch 
Periscope Il-X software only 
Periscope Ill with ‘Advanced Board New 


SASIC LANQUAGE 
Microsoft BASIC Interpreter tor XENIX 
Microsoft OuickSASIC Compiler 30 


SORLAND PRODUCTS 
Reflex & Retiex Workahop 
Retlex Data Base Systam 
Retlax Workshop 


ightning 
Turbo Pascal & Tutor New 
Turbo Pascal with 8067 & BCD 
Turbo PROLOG Compiler 
Turbo PROLOG Toolbox 
Turbo Tutor. 


C COMPILERS 
C86 PLUS by Computer innovations New 
Lattice C coe trom Lattice 
Let's C cone by Mark eee 
with CSD Source Level Debi > 

MWC-86: Mark Willams ci Devel Spriant 
Microsoft C Compiler 40 
Turbo C Comptler by Boriand New 

C INTERPRETERS 
C-Terp by Gimpe! Software 
instant C by Rational Systems 
Interactive-C by IMPACT with debugging 
RUNK Professional from Lifeboat . 

eee Dr BaauionC Bs 
Asynch weneee! by Blaisa, for C of Pascat 
Greenieat Communications by Greenies! 
C UTILITY LISRARIES 

Btaise C TOOLS PLUSIS.O 
Bleise Turbo C TOOLS 
Blaise C TOOLS PLUS 
Food Smorgasbord by Lattice 


ust 
1095 


BeBS8 888 aetaa 


RESLRLSE 


e88en88 


C UtINity Library by Essential, 300 functions 
Oreenteat Functions by Green/eal Software 


COBGL LANGUAGB 
RMICOBOL. see Ayan-McFartand Prod 
Microsoft COBOL ler 
Microsott COBOL Compiler for XE NIX 
Micro ree es see Micro Facus Prod 

SASE SUPPORT 
BRIEF/SORIEF Briat tor DBASE itt 
CLIPPER. trom Nantucket 
McMAX. dBASE for MAC trom Nantucket 
Foxbase+ _ from Fox Sottware 
Foxbasa+ Multi-User 
APPLICATIONS PLUS. Fox + Galiar 
OQUICKCODE PLUS. Fox + Gattar . 
QUICKREPORT Fox + Geller 
ous ICKENTRY. Fox + Geller 
The Ul Programmer Walisolt 

The Documentor Wal!sott 
OFlow Wallsolt 
dBx. DBASE to C Transiator by DESK {pete ‘At 

with Library Source Coda 

with Fult Source Code 
@8C from Lattice mamtains DBASE tues 

with source 
ABC Ill Plus. supports multiuser DBASE 

with scurce 

DEVELOPMENT TOOLS 

BASTOC by JMi, convert BASIC foC ... 
BASIC-C BASIC's functions added to C 
Re Option Soltcrett Biriave Report Gen 
Xtrleve Soticret? Query Utility for Btrieve 
Code Sitter Profiler by David Smith 
Dan Bricklin's Demo im Prototyper 
LMK from Lattice, “make” lika UNIX 
Microsott Window Development Toolkit 


ESSENTIAL PRODUCTS 
C Utility Libra: 
Essential G: 
Essential Comm Library 
with Braakout Debugger 
PILE MANAGERS 
Btrieve by Soficralt, no royalties 
Btrieva Network by Softcrest 
C-Trea by FairCom -no royalties, source 
A-Tree by FairCom-Repont Generator 
C-Tree & R-tree Combo by FairCom ... 
dbVista single user DBMS by Raima 
dbVista multi-user DBMS aebe 
Opt-Tech Sort Can sort Btrieve fies . 
PORTRAN LANQUAGE 
RM/FORTRAN by Ryan McFarland 
The Automated ner by KGK 
FORTRAN Librarias. by Alpha Computer 
Microsoft FORTRAN Links w/Microsolt C 
Microsoft FORTRAN for XENIX g 
Sclentitic Subroutine Package by Alpha” 
GRAPHICB 
Essential Oraphica Essentia/, no royalties 
GSS Oraphica Development t Toolkit 
GSS Kemei sawn by Graphic Software 
GSS Matatile Interpreter. . 
Halo by Media Cydernatics 
with Dr. Hato Ii 
Halo tor Microsott inctudes ail fonts 
MICRO POCUB PRODUCTS 
Micro Focus Level 1 COBOL w/Animator 
Level 11 COBOL 5 
Level Il Animetor 
Micro Focus Personst COBOL . 


LIST US 
185 119 
185 139 


700 499 
995 795 


275 Call 
695 375 
295 Cali 
395 Call 
595 Call 
499 299 
295 170 
295 170 
Call Call 


MODULA.-2 LANQUAGI 
MODULA:2 Compilar Packby tScirec 
MSGI RSet Een nap 
ross 
MOOULA-2 Toolkit i 
MODULA.2 Window Pkg 


GYHER LANGUAGES & UTLITICS 
Source Print. source code formatter 4 
Troe Diagrammer source code diagremmer 
Mi MuMath inciudes MuSinp 
Microsoft P escal Compiler Links WM sort C. 
Microsott Pascal Compiler for XENIX . . 
Turbo Power Tools + by Blaise 
Advantage C++ by Lifeboat Assoc . 


PHOENIX PROOUCTS 
CIPAC PlorCe* Pre-C 
PASM86 Macro Assembter 
PDisk Phoenix's new disk manager 
Plantaay Pec s/x products New Price 
bsp EE perormancs analyzer 
xt lus Symbolic Debugger 
PlorCe vast Horary : 
PlorCe+ + Function Library tor C + + 
Pllink86 Plus Utilizes memes fee over ays 
Pmaker tka UNIX are 
Pmata with 
Pre-C UNIX “lint catne piletint 
PTel Binary File Communicator 
POLYTRON PRODUCTS 
PVCS Corporate. Source Code conta eyes 
PVCS Persona! . 
PVCS Natwork 
PolyMake Complate Make unity « 
PolyLibrarian Library 
Polybibrarlan Il Library ae 
PolyShell UNIX-ike Command Sheil 
PolyXREF Complate Cross Met Unity 
PolyXREF One enguese only . 
PotyBoost The Software Acceleretor 4 
PotyDesk Ill 37d Genaration Desktop Org 
PotyDesk Ill Add On Tools 
RYAN-McPARLAND PROOUCTS 
RMIFORTAAN 24New . 
RM/FORTRAN UNIX of XENIX 
RMICOBOL DOS .. 
RMICOBOL UNIX of XENIX 
RM/COBOL 85. ANS! 85 COBOL 
RMISCREEN for COBOL 85 
RMINET +8 COBOL & COBOL 85 Network 


SCREEN DESION 

Curses by Lattice, UNIX screen designer 

with Source 
Greenieat Data Windows. Naw 

with source 
Panel Pius by Round Hill, no royalties Naw 
View Manager tor C by Blaise . 
Vitamin C by Creative Progremming 
VC Screen by Creative Programming 
Windowa tor C Vermont Creative Sottwara 
Windowa tor Data includes Windows for C 
ZView Data Management Consvitants 


TEXT EDITORS 

Briet trom Solution Systams 
Condos Editor by Condor 
Edix by Emerging Tech Mutti-screen 
per by Lugaru Software, like EMACS . 

FirsTime by Spruce Technology, C ayntax 
Kedit by Mansfield, simiiar to Xedit . 
LSE, the Lattice Screen Editor Multi wind 
Vedit hei ell anki! E 

by Compuview 





PC BRAND’ SPEAKS YOUR ed ich 


The AUTOMATED PROGRAMMER 
Enter Mathematical Notation Directly 





HALO 
Graphics Tools for 
Software Developers 


When choosing your erates tools for 
software development, performance ts 
crucial The best preof of HALO’s super- 
tor performance is in the number of In- 
dependent Software Vendors (ISVs) that 
develop and distnbute HALO-based 
applications Over 190 ISVs selected 
HALO because HALO out performs the 
rest, HALO ts easer to program and 
shortens time-to-market, HALO is com- 
plete with over 190 functons, 17 program- 
mung languages, and HALO supports a 
wider range of devices—over 110 

‘Since 198] HALO has been the indus- 
try standard hbrary of graphic subrou- 
tines for the PC HALO has an installed 
base of 60,000+ end users and hundreds 
of site licenses 

A single copy of HALO includes all 
device drivers, your choice of one com- 
Piller binding, LeamHALO {an interachve 
tutonal), free 800 ® technical support, 
and the hcense to use HALO on one 
machme Flexble, practical licensing 
terms are available fo ISVs and “Sites * 

PC Brand 

Halo $300 $219 
with Dr Halo I $4400 $299 
Halo for MicrcsoR $595 $434 





GREENLEAF 
LIBRARIES 


Functions 
C source, assembler source, and 
binary libranes of 225 functions for 
many compilers Emphasizes tight func- 
ional groupings to munumme loading 
code which your application may never 
use Manual's 250 pages help select 
functions, as do demos, bulletin board 
Asamplng DOS extensions for file 
and directory manipulation Screen 
select mode, page, monochrome a col- 
or, palette; cursor shape, position: 
cleanng and scrolling, SLE oat get ae 
put Qrings efficient operations to add, 
Be sort string pointers for top 
speed Other. graphics pnmutives, 
keyboard status, function key assign- 
ment, tme/date, read registers, get 
memory swe, peak and poke Specify 
last S66. Here $139 
Communications 
Communicate from within your own C 
programs! Over 120 funchons and 
demo programs in C and assembler 
source fo set up interrupt-<dnven asynch 
commumicatons for up to 16 channels 
Up to 9600 baud, ASCII or binary, any 
panty or word length, 8250 UARTs, 
Xon/Xoff and Xmedem, WideTrack re- 
ceive Goodbye separate communica: 
tons software compiler 
Last $185, Us $138 


A programming system for numerical 
computation that enables a computer to 
recognize and process mathemancal, 
engineerng, and sqentific specifications 
Using the Two-dimensional (2D) Text 
Edhtor, -nput computanonal formulas di- 
rectly using conventional mathematical 
notation (eg , ntegral, summation, 
numerator -over-denomunator division, 
matnx mverse, dot and vector products, 
etc ) and technical English The descnp- 
ion of the problem soluhon (program) 
expressed at such a high level that it ap- 
proaches the ideal of an executable 
Specificatior., 1e , for many problems, the 





BTRIEVE B-tree File 
Manager Plus Add Ons 


Wf networks are on your honzon, betting 
your furure on Btneve asthe one file man- 
ager fer your C, Pascal BASIC, and 
COBOL projects looks hke a smart move 
Reason? Novell bought Bineve's creator 

Btneve's fanction library takes complete 
charge of all file creation, indemng, read- 
Ing, writing, insertion, deletion space 
recapture forwardand backward search- 
ing Its balanced+ree ndexing scheme 
finds any key na mullion m four or less 
accesses Files may have upto 24 ndexes, 
fixed record length to 4090 characters, 
vanable length to 64k, ndexes up to 255 
characters, files of 4 billion bytes 

List $245 Us $196 Network Version 
last $595 Ours Only $465 And ask 
about Xtneve for Bmeve file nquiry, and 
Rtneve forreport wnting All three m ver- 
sions for any network that supports the 
MS-DOS 3 | file sharing funchon 





PANEL PLUS Screen 
Favorite Has Library Source 


There arenoscreendeagnanddataentry 
tcols quite ke Panel Plus With 1 you 
design a screen under program control, 
use Panel's uthty to ‘run’ and test t field 
by field, then pass #1 to Panel's code gen- 
erator: which delivers C source code to 
work with as you please The code calls 
Panel Plus’s function hirary, but now the 
iibrary comes in source so everything is 
portable and changeable 

Has every imaginable feature A 
screen can have 1000 fields stacked 127 
levels deep Each field can be boxed, 
colored, mulh row, word-wrapped, 
scroLed four ways, linked to help mes. 
sages, matched to a picture, validated 
after data entry—t's exhaustive 

Operates in graphics mode via mter- 
faces of graphics products # supports 
HandlesEGA s43lne screen Adaptable 
to vanous keyboards, screens, operating 
systems Major tcol with years of evolu- 
ton List $495 Here $395 





GSS GRAPHICS SYSTEM 
Leave the Device Driving to GSS 


For senous applications stick to the tools 
that sick to the standards Not the least of 
reasons why GSS!M has emerged as the 
Pre-eminent graphics tcolmaker ts that # 
has always conformed to ANSI standards 

At the heart of the system is the CGI 
standard Development Toolkit It has all 
language interfaces and device dnvers 
for keyboards, mice, joysticks, tablets, 
pnnters, plotters, cameras The dnvers 
completely msulate your application 
from concem for device sdiosyncracy 

GSS Keme!TM conforms to ANSI's GKS 
2b and has all its dnvers and language 
bincings Macro level tcals to draw, calor, 
segment transform, store and recreate 
anobject The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on varous devices 

Quality software? IBM thinks so They 
sell GSS under thei own abel Royalties 
Needs 256k 


qi STANDARD 


ANSI C 
Ask for List PC Brand 
CGI Dvipmt Toaliat 4S = 8=—$375 
Kemel System S49 §86$375 


Kernal for IBM RT $7955 | $645 
Metafile interpreter $295 $235 


Specification is the program A correct 
program can be achieved many mes 
faster than by current programming 
tethods Venfication and debugging are 
often reduced to proof reading—"‘If 
looks nght, itis nght ” 

The Automate Programmer translates 
2D programs into a target language, per- 
muting easy interfacing with exsting pro- 
gram hbranes The currently available 
target language is FORTRAN 

Computahonal results may be embed- 
ded in complex 2D text and graphic 
"IMAGE" formats using intuitively obvi- 
ous (WYSIWYG) control 
List $995 PC Brand $949 





BLAISE 
C TOOLS PLUS/S.0 


TOOLS PLUS/S 0 from Blaise Com- 

puting Inc helps you to quickly 
build professional applicahons using the 
full power of Microsoft C 50 and QuickC 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access, windows, pnnter and key- 
board control, and more! 

Blaise Computing's attention to detail, 
like the use of full function prototyping. 
cleanly organzed header files, and a 
comprehensive, fully-ndexed manual, 
makes C TOOLS PLUS/5 0 the choice for 
expenenced developers as well as new- 
comers to C 

C TOOLS PLUS/S 0 prebuitt libranes 
are ready to use with either QuickC or 
the Microsoft C 5 0 command line envir- 
onment Complete documented source 
code ts included so that you can eaneny 
and adapt # to your specieeds 


last PC Brand 
C TOOLS PLUS/S 0 $lz9 3 98 
Turbo C TOOLS 129 9 


CASYNCH MANAGER 175 = 135 
Turbo POWERTOOLS 99 Bs 
Turbo ASYNCH PLUS 99 Bs 









delaits. There's 
your buying from from PC 


C-WORTHY "ow, 
INTERFACE LIBRARY 


he C-Worthy™ Interface Library 
wraps an entre user mterface 

around your application Its full power 
can be summoned by only a few high 
level calls Sound exaggerated? A single 
function call can set up a complete text 
editor na screen window Recently ac- 
quired by Solution System, over 600 
pages of Documentaton, Turbo and 
Quick C version and a complete Inter- 
face Library have been added 
High level calls pop menus and scroll- 
able choice lists to the screen, restonng 
the background when dismmssed, 
¢Windownng facilites open portholes of 
upto screen se for viewing virtual 
screens larger than the physical screen 
Full context-sensitive help screen man- 
agement takes over these chores and 
error messages Automahe routines inter- 
Tupt with pageable text windows explain- 
Ing what to do next 

Novell found it “played a key role and 
accelerated development” in makang its 
NetWare™ uthties easer for users In- 
gemous demo, call for tt 









Ask for List PC Brand 
C-Worthy $195 Call 
vith Forms Library $295 Cal 
BASTOC BASIC Into C 


For atnflng pice BASTOCTM moves 
truckloads of BASIC code over toC Itsa 
translator which takes in Microsoft Ex- 
tended BASIC and emuts pure K&R C for 
Microsoft or Lattice Structures even con- 
voluted BASIC code Optunuzed to dra- 
Mabcally reduce execution time Dyna 
mic string allocation ends BASIC’s cata- 
tonic halts for garbage collection Huge 
worksaver List $495, Us $399 





POLYTRON VERSION CONTROL 
Source Code Control for Any Language 


PVCS ailows programmers, project 
managers. hbrarians and systern ad- 
munistrators to control the proliferation 
of revisions and versions of source 
code in software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com- 
panies rely on PVCS to store and re- 
tneve multiple revisions of text It 
Mmamtams a complete history of revi- 
sions as an "audit trail", generates 
status reports, and uses intellgent 
“difference detection” to minimize 
disk space for each new version 

On Corporate and Network PVCS si- 
multaneous changes to a module are 
merged into a single new version If 
changes conflict, the user ts notified 
The ‘Logfiles’ used to track changes 
are mterchangeable between any 
PVCS product 


Carporate PVCS 1s for multiple pro- 
grammers it includes “branching” to 
mamtain code when programs evolve 
on muluple paths Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul- 
tiple programmer features Network 
PVCS 1s the Corporate version for 
LANs File locking and secuntty levels 
can be tatlored to each project 

PolyMake Sul using a prehistonc 
Make? Step up to PolyMake. the most 
popular and powerful Make utility 
Most flexible macros of any Make 
Now integrated with PVCS and Poly- 
lubranan for faster performance and 
Precise configuration management 
List PC Brand 
Personal PVCS $149 $109 
Corporate PVCS $395 $209 
Network PVCS Call Call 
PolyMake $149 $109 





Payment: We honor MasterCard Visa American 
Express {no surcharge} checks in advance. or 
funds wired toPC Brand c/oChemica! Bank 126 
Eas! 86S! , New York Account 034 016058 COD 
(Us ony) for cash money order cetlifed check 
(notee) NY State acl Eater tas Purchase orders 
from large? corporalions and institutions 
ai our discretion if you agree to net 30 days plus 2% 
A susp ae nec thereaher 
. US UPS Surface Ist 
ees & Handling $3 UPS 2nd Day Aur ist 
uct $10 each add! $4 50 UPS Nex Day Airor 
edetai Express 12 Day Aur st product $18 each 
addi$6 FedE x Next Day 10 AM_ 1st product $28 
each add! $7 Internabonal Charges vary by 
destination and carner $10 per shipping container 
for export forms Air parcel post at your nsk beyond 
collecied insurable amount 


For Orders or Literature, Call Us at.... 


800 PC- 


BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 Sth Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 


©1987 PC aRAND 


Prices, terms, and specifications subject tochange without notice. 
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HOT™ is the 





Sophisticated Solution for VARS, 


VADS, SYSTEMS INTEGRATORS, and MIS Directors. 


Whether you need to create a 
standard or a customized menu 
environment, HOT gets you out 
of the development kitchen fast! 
HOT enables you to create, main- 
tain, and distribute powerful, 
professional turnkey systems. 


Get cooking with HOT'’s CHEF 

® Create and edit menus and menu sets 

® See your changes as you make them 

8 Design context-sensitive help screens 
or maeros for applications 

® Select from a dazzling array of color 


and graphic capabilities 


Achieve compiete control 
® Password-protect every facet of operation 


B Maintain a log of programs and time spent 
B Lock out aceess to command-line operations 


Savor the benefits 

® Reduce development time and design 
hassles 

® Decrease user training time and costs 

® Reduce keyboard entry errors 


Twenty Utilities 
= 1Word” text editor 
® Command Shell-DOS-like eonmand line 
8 File Finder~display directories and files 
® Also, DOS & System Utilities, Datechook/ 
pepe Scheduler, Calculator, 
lendar, CRT Screen Saver 


HOT; for superior menu making-No matter how you slice it. 





“HOT's menu management capability is the most 
thorough we've seen, letting you design menus 
with both substance and style.” 


*...a comprehensive arsenal of menu-moaking 


tools and the best pop-up text editor we've seen.” 


~ John Walkenbach, INFOWORLD 


NOT COPY- PROTECTED 


Requires IBM PC, XT, AT, PS/2 or 
compatible Hard disk and 512K. 


Executive Systems, inc. 
Creators of XTREE~ 


15300 Vantura Blvd. Sta 305 
Sherman Oaks. CA 91403 


Os 


For Information on our special 
Introductory offer of $99, 

call (818) 990-3457, (800) 634-5545, 
of in CA (800) 551-5353. 


HOT snd HOT Runtime Modules are trademarks of Execute Systema, inc Other brand and product nemes sre trademarks oF regutered trademarks of thew respective holders 
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# MITT JONES 


VIEWPOINTS 


PC ADVISOR 


Help in boosting the resolution of the IBM EGA, in finding a real dictionary on floppies, and 
in printing pamphlets with correctly ordered pages. 


DEFINITIONS TOO 
Could you please tell me if anyone markets 
a dictionary with definitions on floppy 
disks? I have seen them on compact disk 
but don't want to invest in a CD player. 

J. Dean 

Huntington, West Virginia 


There is such an animal, and as long as 
you have plenty of spare room on your 
hard disk you should find it a pleasure to 
use. Funk and Wagnall’s Standard Desk 
Dictionary ($79.95; Inductel, Saratoga, 


CA, (408) 866-8016) ships on 16 floppies | 
und occupies about 5.5 MB of hard disk | 


Storuge. 

But despite its disk-hungry nature, the 
Funk and Wagnall's dictionary can pop up 
definitions faster than you can say ‘‘Mis- 
sissippi,”’ thanks to Inducte? s fast Knowi- 
edge Access System look-up engine. 
Though Microsoft's CD-based product, 
Bookshelf, has a wider range of informa- 
tion than Inductel s dictionary and leaves 
your hard disk free for other chores, you'll 
find the Inductel dictionary to be faster. 
Running on an 8-MHz AT, the Inductel 


dictionary consistently pops up definitions | 
in less than I second, compared with the | 


several seconds Bookshelf requires. 
Aside from phonetic word representu- 


tions, the 100,000-word dictionary in- | 


cludes the complete contents of the Funk 
and Wagnall’s College Dictionary. The 
program is not memory resident, hawever, 
so you won't be able to look up u word 
withaut exiting your current application 
unless you use a windowing environment. 
Inductel currently recommends using the 





program with the DESQview windowing 
environment and will support Microsoft 
Windows in the future. 

Automated Languuge Processitig Sys- 
tems is ulso shipping a dictionary ou flop- 
py disks—ABC Word ($/50; Provo, 
Utah; (801 ) 379-2300). ABC Word packs 
fewer words thun Inductel’s prod- 
uct—87,000 if vou include the different 
forms of each word—but it can run RAM 
resident if you so choose. The dictionary, 
based on the Merriam-Webster dictionary, 
occupies slightly more than IMB of hard 
disk storage and uses about 214K RAM 
running memory resident. 


HI-RES AUTOCAD 

Until recently I was happy running Auto- 
CAD on my IBM PC AT with an IBM 
EGA card and NEC MultiSync monitor. 
However, the high-performance graphics 
boards hitting the market have left me 
hungry for better resolution. Is there any 





ws Despite its disk- 
hungry nature, the Funk 
and Wagnall’s dictionary 
can pop up definitions 
faster than you can say 
**Mississippi.”’ 








way I can boost the resolution of my sys- 

tem for design work without coughing up 

the money for a new graphics board? 
Charles W. Doty 
Lafayette, Indiana 


As it turns out, the 32-piu feuture counec- 
tor on the IBM EGA board may come in 
handy after all. The Photon Maxer (Per- | 
sonul Computer Graphics Corp., Culver | 
City, Calif. ; (213) 216-0055) instulls into 
the feuture connector of uny EGA bourd 
and boosts gruphics resolution to auy- 
where from 640 by 480 to 800 by 600 pix- 
els, dependiug on the udapter. The Photon 
Maker will boost vour IBM EGA's resolu- | 
tion to 800 by 512 pixels. 

Of course, vou need a multiscanning 
monitor (your MultiSyue should do nicely) | 
und softwure drivers to take advantuge of 
this heightened resolution. PCGC is cur- | 
rently shipping the Maxer with high-reso- 
lution drivers for AutoCAD, VersaCAD, 
CADVance, Generic CADD, Prodesign 
II, Ventura Publisher. GEM Desktop Pub- 
lisher, and Microsoft Windows. 

At $159, the Maxer isn’t cheap. But if 
you're not willing to upgrade just yet toun 
extended EGA or high-performunce 
graphics board, it may be what you need to 
buy some time for your aging EGA. 





LOW-COST PAMPHLETS 

Our insurance company currently com- 
missions a local printer to print the benefit 
pamphlets we send to our customers. We 
would like to print them ourselves on our 
HP LaserJet Il, but we've been unable to 
find software that can do the job. 
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What we need is software that can print 
two pages side by side, on cach side of 
each page of output. The pages should be 
printed so that, when folded, the pages of 
the pamphlet appear in the correct order. 

Henry Ng 
Burlington. Ontario 
Canada 


This is oue of those rare vecasious when 
the best solution to a problein is also the 
least expensive. Pamphlet, a $15 
Shareware prograut, offers exactly what 
you need and works with the LaserJet. 
Pamphlet accepts any ASCII file as iu- 
put, so you won't have to learu auew word 
processor or desktop publishing systein. 
The program automatically switches the 
LaserJet into laudscape mode aud 
changes to the sinall interual font before 
printiug begius. Ouce it coupletes priut- 
ing on oue side of each page of output, it 
iustracts you to reinsert the stack upside 





ADD COLOR TO YOUR LIFE 


Diskette 





VIEWPOINTS 


down in the LaserJet for prituiug ou the 
other side. The finished product is a stack 
of pages that, wheu folded aud stapled, 
fonns a correctly ordered painphlet, 

You should be able to dowuload the pro- 
granu from auy wajor bulletin board, but 





s Pamphlet accepts any 
ASCII file as input, so 
you won’t have to learn 
anew word processor. 

you cau also order it by wail frow Martin 
Beattie, 9190 Rolling Tree Ln., Fair Oaks, 
CA 95628, 


If you waut to spruce up your painplilets 
with graphics and unusual fouts, you ll 





need a desktop-publishitg system, At the 
low eud, Software Publisher Corp.'s First 
Publisher (Mountain View, Calif.; (415) 
962-8910) has basic page layout aud text- 
graphics integration for only $99. A step | 
up the ladder, PageMaker ($695; Aldus 
Corp., Seattle, Wash; (206) 622-5500) is 
a full-featured desktop publishing systein 
that maintains ease of use. For the widest 
range of features, go with Ventura Pub- 
lisher ($895; Xerox Corp., El Seguudo, 
Calif. ; (800) 822-8221). 

Noue of these packages will automati- 
cally prepare a docunent for saddle biud- 
ing, as will Pamphlet, burt they will give 
you the flexibility to unanually lay out the 
pages iu the correct order yourself. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazite, One Park Avenue, New York, 
NY 10016. Please specify the equipment 
you are using. af 


RIBBONS 


Avaabla in a rainbow pack 
(black, blua, red, green. brown, 
purple) or a black six-pack 


TECHNOLOGIES 


ORGANIZED YOUR DATA 
WITH COLOR CODING 
PRISM PACK 5%” 
DSDD 


$7.50 


Tan 5%" color disks in a rainbow 
pack wilh tyvec sleeves, color 
coded labels, reinforcing hub rings 
and a rausable plastic storage case 


BULK COLOR 
5%" DSDD 48 TPI 


1-50 59¢ each 

50-500 49¢ aach 
500+ Call our wholesale division 
Choose from Medium Bive, Lite Bue Groen 


Yellow, Orange, Aled, Magenta, Maroon, 
Brown Gray Lavender. White 


<> C.ITOH 
RAINBOW 32” 


Ten highest quality 342” disks 
in a rambow assortment pack- 
ed in a clear plastic storage 
case with color coded labels. 


DOUBLE SIDEDIDOUBLE DENSITY 
$2199 
SINGLE SIDED/DOUBLE DENSITY 


$1799 


“Lifetime Warranty* 
Special Doubie Side/Double Density 


BULK PACKED 
150 1.39 
§1-99 1.29 
100+ 1.19 


HUBDISK 
COMPUTER PRODUCTS INCORPORATED 
491 WEST MAIN STREET, AVON, MA 02322 
(617) 580-1379 


Storage 
$595 


Centronics 700 


Epson 1Q 600 


Epson LQ 1000/1500 


Siore 75 5%" or 40 32” diskattes 
in this sturdy slorage case 


Epson LX 80 


“Quantities Limited” NEC 5500/770 


TI 850/855 


NEC Pinwriter P2 
NEC Pinwriler P3 
NEC Pinwritar P5 
Dkidata 80/82/83/92 


SONY 3.5 DSDD 


Dkidata 84/94 


* Duphcator Grade Okidata 182/192 


* Lifatime Warranty 

* Available in Blue or Beige Quma IV 
Ricoh 1200/1600 
Star Radix 10 
10-50 1.29 


51-99 1.19 


Appla Imagewritar/C lloh 


Data Products B300/600 
Diablo Hy Typa Il 


Epson MX/FX/RX 70/80 
Epson MX/FX/RX 100 


Panasonte KXP1090/92 


Toshiba P1340/1350 


18 99 
1099 
37:99 
14.99 
19.99 
2599 
19.99 
1799 
25.99 
17.99 
23.99 
29.99 
30.99 
27:99 
799 
14.99 
25 99 
26 99 
18.99 
18 99 
26.99 
22 99 


Hundreds of nbbons 


100+ 1.09 


available Call for 


your price 


CALL TOLL-FREE ue 


1-800-637-DISK 
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VISA, Amencan Express, 
Discover Personal & 


Corporated Checks Fortune 


1000 and Institutionat 


Purchase Orders Accepted 








PC-PLUS" 


High Performance 
Network Solutions 


Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 


PC-PLUS: The LAN PC-PLUS is 

Engineered for Shared Data Easy to 
ae a en Install and Use 
Any local area network can con- se S| 
nect PCs. PC-PLUS, however, is We put the computing 
engineered to optimize multiuser engines all in one place 
access to shared databases. We — in the server. Not 
put a PC — or AT — onacard spread all over the build- 
that plugs into the server. Putting ing. And our NTNX™ 
your computing power on the LAN software is truly 
eats bee ie yout ee cine ay i eee ea PC- Aa; 
you hig width where you with your choice of SAS a ee 
need it. Without the transmis- compatible servers or with Per- PC-PLUS: Find Out Before 
sion overhead that steals per- sonal System/27™ Add a card and You Invest 
formance on most LANs. terminal to grow. Simple RS-232 ; 

sae a iets as A local area network is a long 

pil as owe iit ae term investment. Today’s appli- 
F é cations are just the beginning. 








Make sure your choice is ready 


ees Nase es for tomorrow — with mainframe 
___Fersonal system/é connections, remote access, 
With Alloy’s HI/2™ Micro Chan- Stance and the power for mow 
nee nterface, you can connect nationwide third party installa- 
PC-PLUS to IBM's Personal tion, on-site service and extended 
System/2 Model 50, 60 or 80. warranty plans available from the 
Use Alloy’s expansion boxes to Harris Corporation, 
build PC-PLUS networks with . 
: PS/2 file servers. Or choose our To find out more about PC-PLUS, 
at weed the PLUS4/PS for a simple, precon- call or write Alloy today at 
Seer tu figured 4 workstation network. (617) 875-6100. 
Our plug-in cards come as * 
8 MHz PCs or 8 MHz ATs _ ‘ 
— to match your comput- PC-PLUS 
ing needs exactly. And 
PC-PLUS networks can The No-Nonsense 


deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 





Network 


to grow into new applica- —_s 
tions without sacrificing PC-PLUS Ethernet ARCnet 
performance. A *Repentions per minute of PC Megazine “Network t nder Contention” benchmark OMPUIER PROD 
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Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. (617) 875-6100, TWX: 710-346-0394 
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MONITORS. DRIVES. 

CMS 
T-160 60MB Tape-Backup........ 649.00 
Plus 21 Internal 20 MB.............. 319.00 
Everex 
Stream 60 Teac Tape-Backup...589.00 
Stream 60 PS-2 Back-up ..call 
lomega 
A110H 10 + 10 Bernoulli......... 1499.00 
A220H 20 + 20 Bernoulli Box...1799.00 

Amdek 410 Video $ Irwin 

12” Am,Gr,White 149 110D 10 MB Tepe Backup 

Video 310 12” Amber... ..129.00  120D 20 MB Tape Backup. 

Video 432 Amber.......... .179, 420XT 20 MB Tape Backup 






Color 600 RGB, IBM CGA 

Color 722 RGB, CGA/EGA........ 

Color 732 12” RGB PS/2.......... 
| Leading Edge 
12! GrOONi TLic:s..sccecccesrssssscsssee 
Magnavox 
7BM623 12” TTL AmbeT........00.-+ 
CM8562 RGB/Composite te 
8CM515 RGB Monitor-80. 
14” EGA Multimode..... a 
QCM053 14” EGA........scccccseeeee- 
NEC 
1402 MUlltiSyNC..........sccecsscesseees 
Mulltisync PIUS..........scccccsssseeees 
Polarold 
Palette EGA Plus............0.000.. 
Princeton Graphics 









Mountain 
30 MB Drive Card 


$499 
Mountain 
20 MB Drive Card ............cscseee 479.00 
50 MB Drive Card... a 
60 MB Tape Back-up... 
Dual 20 MB Bernoulli... 














Va" ‘ 
Max 1212" Amber TTL... eae BETA Bernoulli... 1999.00 
HX-12 12” Color RGB... see 40 MB Tepe Beck-up........... 4..0.359.00 
| Ultresync 12” VGA........... Racore 
| Taxan H i 
| Model 720 14” RGB Color........299.00 | ga nrhansion Chassis wiDMA ..299.00 
bi alarogie — ST-225 20MB wiController........339.00 
30A 12” Amber TTL.......+.. . ST-4051 40MB wo/Controller ....449.00 
450A 15” Hi-Res 132col TTL... Sysgen 
4120 14” RGB/Comp ws Smart Image 60 MB Backup ..... 499.00 
4160 14” Hi Res RGB...........006. 
ay | SOFTWARE. 
ZMM-149 14”PS/2 Amber......... : SOFTWARE. 
ZCM-1490 14” VGA Analog.......749.00 | Ansa 
Paradox.. 449.00 
Ashton Tate 


DISKETTES. 





D Base II + ooo... cee ceceseee 399.00 
Maxell Borland 
MD2-HDM Hi Density 5%”......... 19.49 | QUALEIO...........cccccsccsesscsssssseerees 139.00 
MFD2-HD Hi Density 3%”... -54.99 Broderbund 
MC2050 - DC2000 Tape.. .18.99 Print Shop 





Central Point Softw 
+ 16.99 | Copy Il PC. J 
eee 16.99 | 99 | PC Option Board...........scsersseee 84.99 | VE 99 


Sony 
| wea Hi Density 5%” 
| wee 2DD DS/DD 312".. 




















O. Doing business-to-b 


SOFTWARE. 


DAC Software 

Easy Accounting...............06 $64.99 
5th Generation 

FRB EIACK occ coic ccs ecsutsenevssrsancrsenss 89.99 
Funk Software 





Sideways... 
imsl 
Optimouse w/Dr. Halo................ 89.99 
Logitech 

C7 Mouse w/Software..............00 79.99 














Lotus 1¢2¢3 


$219 


Special Offer 

LOtUS 19283 soca sicteraisere-sceee 319.00 
Symphony ....... cece reeeeee 439.00 
MECA 

Maneging Your Money............. 119.00 
Microproe 

Wordstar 4.0 Professional w/GL....229.00 
Wordster 2000 + 2.0......scceeseeee 289.00 
Microrim 

R: Bese System V.......... cesses 429.00 
Micro Soft 

Micro Soft Word 4.0......... rei 239.00 
Micro Soft Mouse (Ser/Buss))....... 119.00 
Microstuf 

Crosstelk XVI.......ccccescere qeeieieasees 89.99 
Migent 

Ability... 





Multimate International 
Multimete Advantage II (Premium).299.00 | 
Norton Software 


Advenced Utilities... 86.99 
Software Publishing Group 
PFS:First Choice (Premum) .........06 89.99 


PFS:Professionel Write (Premum). 119.00 


PFS:Professional File (premum)....149.00 

First Publisher..............:cccsssssees 69.99 

Symantec 

Q&A-The Data Base.............. 229.00 

Word Perfect | 
| Word Perfect 4.2.0... cesses 209.00 | 

Xerox Corp. 

Ventura Publisher 1.1............6 §39. 00 | | 





el 10m 


COMPUTER MAIL ORDER 


usiness, person to person: 


PRINTERS. 


Brother 

M-1409 180 cps, 80col........... $319.00 
M-1509 180 cps, 132 col...........389.00 
HR-40 40 cps, Daisywriter.........599.00 
Fax-100 Facsimile Machine.....1099.00 
Citizen 

MSP-10 160 CPS, 80 Col.......... 279.00 
MSP-15 160 CPS, 132 Col........ 199.00 
Premier 35 35 CPS Daisywheel.479.00 
C.itoh 

315 XP Epson/IBM 132 Col....... 549.00 








Epson EX-1000 
300 cps 132 Column 


Epson 
LX-800 150 CPS, 80 Col.......... 179.00 


$489 


FX-86E 240 CPS, 80 Col... 
FX-286E 240 CPS, 132 Col... 
LQ-500 180 CPS, 24 Wire. 
LQ-850 330 CPS, 80 Col... : 
LQ-1050 330 CPS, 132 Col............ Call 
Hewlett Packard 

TN see a cisztvace sarercnereiov¥onses 369.00 
NEC 

P2200 Pinwriter 60 Col............. 379.00 
P660 Pinwriter 80 Col... ‘ 

P760 Pinwriter 132 Col..... F 
P560XL Pinwriter 132 Col......... 
Okidata 
ML-192 + 200 CPS, 80 Col........ 
ML-193 + 200 CPS, 132 Col...... 
ML-292 200 CPS, 80 Col... 
Panasonic 

KX-1080i 144 CPS, 80 Col......... 
KX-1091i 194 CPS, 80 Col Se 
KX-1092i 240 CPS, 80 Col 









Toshiba 





MULTIFUNCTION CARDS. 








AST 

Six Pak Plus 576..........cssse000 $139.00 
Advantage AT Board «++ 289.00 
Hot Shot 286...............06008 +0000 369,00 
Boca Reseerch 

Top Hat 128K expansion. ..99,00 
Boca EGA...........csceseees .149.00 


Boca RAM/AT 1 MB Card.......... 299.00 


DCA 

IRMA 2.2 3278 VO... cece 799.00 
Everex 

EV-159 Ram 3000..............csscee 99.99 
EV-125 Magic Card AT.............. 199.00 


EV-657 Micro Enhancer Deluxe.149.00 

Fifth Generation 

Logical Connection 256K..........299.00 
; Hercules 


In Color Video Adapter... 
Graphics Card........... ee 
Graphics Card Plus............0000 
IDEAssoclates 
| IDE-5251 Emulation Board 
| Intel 
Inboard 386/AT and 386/PC........... Call 
1110 PC Above Board PS.. 
4020 286 Board w/512K. 
80287-8 Co-processor.............. 299.00 
NSI 
Smart EGA Plus............... seeeeeee 239.00 
Quadram 
Prosync EGA wimouse............. 
Model 30 Quadboard PS/2 
Tseng Labs 
EVA 480 EGA Adapter............... 








| Video-7 EGA 














DOS SYSTEMS. 


AST 

Premium De@SktopS.............cscessesees call 
Compaq 

DO@SKPTIO 286 ........cccccscssssrccssesseees call 








DeskPro 386..... soe Call 
Compag Portables...............sscsseeee call 
IBM 

PS/2 Model 30..............sccscccseseseree! call 
PS/2 Model 50..............scccsssesesseeee! call 
Leading Edge 

Model D Desktops...........ccccssseseees call 
NEC 

PowerMate Il 40 MB 

Multispeed Lap Top.. 

PC-TOO 


640K 8 MHz Turbo System........ 559.00 
; 512K 10MHz 1.2MB AT-1800....999.00 

Toshiba 

1000, 1100, 3120 Lap Tops............. call 

WYSE 

50,60 Display Terminals............ ooo Call 


Anchor 
1200E Extornal............0.scsscseee 
2400E External........ 





Lightening 2400 Baud 
Best Products 
Smart 1 1200, Half Card w/Soft...99.00 













Everex Evercom 920 
1200 Baud Internal 


1206 $89 


| Evercom 940 2400 Baud Int...... 189.00 
Evercom 924 2400 Baud Ext.....239.00 


Smartmodem 1200 External .....289.00 
Smartmodem 2400 External .....449.00 


Parrot 1200 wi software...........00.. 99.99 
Practical Peripherals 


339.00 Hayes 

KX-1524 240 CPS, 24 Wire........629.00 | Deluxe Video Card $239 
Star Micronics Video-7 
NX-1000 140 CPS, 80 Col......... 189.00 | VEGAEGA Adapter 169.00 | Novation 
NX-15 120 CPS, 132 Col...........319.00 | VEGA VGA Adapter... 319.00 

Zuckerboard 
P321SL 216 CPS, 24 Pin Head..539.00 | AT Primary Memory Board.......... 99.99 
P351-11 300 CPS, 24 Pin Head...889.00 | Tandy DMA Memory......... 69.99 

Tandy 20Mb Hard Card............. 499.00 


PC 1200 Package............. secceeeee 99.99 
U.S. Robotics 
2400 Baud Internal................... 179.00 





In the U.S.A. and In Canada 


CIRCLE 183 ON READER SERVICE CARD 


Call toll-free: 1-800-233-8950 


Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 


CMO. 477 East Third Street, Dept. B1, Williamsport, PA 17701 
ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7.00) shipping and handiing. Larger ahipmants may require additionat charges. Personal and company checks require 3 
weeks to claar. For faster dalivery use your credit card or send cashier’a check or bank money order. Pennsyivania residents add 6% saies tax. Ali prices 
are U.S.A. pricas and are subject to change and ali items are aubject to availability. Defective software will be repiaced with the same item oniy. Hardware 
will be repiaced or repaired at our discretion within the tarma and fimits of tha manufacturer's warranty. We cannot guarantee compatibility. Ail salas are 
final and returned shipments are subject to a restocking fee. 



















ANNOUNCING 
THE WORLD PREMIERE 

OF THE 
PERSONAL NETWORK STATION: 


The solution in wireless networks that won’t be seen on 
any other major network. 


Introducing the Personal Network Station, exclusively from ADC. 
Personal Network Stations provide top performance, security, and 
complete multi-user independence at about half the cost of network- 
ing PC’s ina LAN. With direct access through the PC bus, the 

Personal Network Station provides fast communication to files on 

the host PC hard disk. This forms a wireless network within the PC 
“wr apy , - chassis, with every Personal Network Station hav- 
ing an independent processor and memory. 


Since each user has a dedicated CPU and 512K 
of RAM, speed and performance remain at peak. 
This is facilitated through ADC's PC-II™ expansion 
boards. Each PC-II supports two Personal Network 
Stations. By adding additional PC-II boards, you can build a system 
supporting gee 32 users from a single IBM PC-XT,® AT* or 
compatible. And by networking 3 PC’s through software such as 
NOVELL™ Advanced Net Ware™ you may link up to 100 Personal 
Network Stations for a truly cost effective LAN. 


Call or write now for more information on the premiere of the 
Personal Network Station. It’s the new wireless network concept 
that's making all other networks obsolete. 


ADC 














In U.S. In Europe 

5432 Production Drive Advanced Digital (U.K.) Ltd. 
Huntington Beach, CA 92649 21 Newman Street 

714/891-4004 London W1-United Kingdom 

Telex 183210 ADVANCED HTBH (01) 323-1120 + Telex 266730 ADCUK 


IBM PC- XT, and AT are registered trademarks of International Business Machines Corp. Novell and NetWare 
are trademarks of Novell, Inc Personal Network Station and PC-H are trademarks of Advanced Digital Corp. 


CIRCLE 165 ON READER SERVICECARD 


~ 


ae FIRST LOOKS 





BY CHARLES PETZOLD 


For more than 6 years, since the 
introduction of the original IBM 
PC, DOS has reigned unchal- 
lenged. Although now old and 
feeble and unable to face the 
challenges of the nineties, DOS 
has kept on kicking with the 
help of various life-support sys- 
tems and applications that suc- 
ceed mostly by ignoring it. But 
we need no longer pretend that 
DOS is still fit for service, be- 
cause DOS now has a succes- 
sor—Operating System/2. 

For DOS users, OS/2 is a 
fairly smooth upgrade path: It 


= —— 
























BY BARRY SIMON 


dream operating system for it 
has three aspects: it should mul- 
titask old-fashioned DOS appli- 
cations; it should provide sup- 
port for specially written 
applications to run in the large 
address space allowed by the 
386; and it should provide an 
ample array of kernel serv- 
ices—not only systems func- 
tions like disk caches and RAM- 
disks, but also a rich batch 


The 80386 is a sweet chip. My 





CAUTION: STEEP UPGRADE PATH AHEAD 


OS/2—Readly to Take on 
DOS—Has a Familiar Feel 


@ 1. Ad 2 Prograe Title 
© 2, Delete a Program Title 
9. donge Program Toles 
24 Refresh Suitch List 





The Program Selector, called by hitting the Cirl-Esc combination, lets you start or get 
into one DOS Mode or move among several OS/2 Mode sessions. The Update command 
lets you add a session, change its path, or remove it as an option. 





uses the same file system as 
DOS and can be installed on a 
hard disk running under DOS 
without reformatting. Many 
software manufacturers are ex- 
pected to release OS/2 versions 
of existing DOS programs with- 
in the next year. During the 
transition from DOS to OS/2, 
users can work with existing 
DOS programs and new OS/2 
programs on the same machine 
without rebooting. 

Until the graphical interface 
of the Presentation Manager be- 
comes available in OS/2 1.1, 
the command line interface of 
OS/2 1.0 will make users of 
DOS feel right at home. Most of 

{continues on page 34) 













language and even hooks to 
TSR pop-ups. 

VM/386, from Intelligent 
Graphics Corp. , is a new entrant 
in the current sweepstakes for 
fully functional 80386 environ- 
ments. It is an exciting program 
that will run on the Compaq 
Deskpro 386, the Intel Inboard 
386, and compatibles. It does 
hot run on IBM PS/2 Model 
80s. Its most serious competi- 
tion will be Microsoft Win- 
dows/386 (sce First Looks, page 
33, PC Magazine, December 
22, 1987) and the forthcoming 
DESOQview 386. 





VM/386 Multitasks Existing DOS 
Applications Far Beyond 640K 


Alas, the initial release has 
Ro provision for running large- 
code 386 programs. IGC also 
sells a 386 extender called 
X-AM. which will be supported 
in a future version of VM/386. 
Two programs that are being 
written under X-AM are Fox- 
BASE and Matlab. Since there 
is no standard for native 386 
programs, programs written 
with other extenders will proba- 
bly not run under VM/386, and 
OS/2 will probably never coex- 
ist with it. 

What VM/386 does well is 

(continues on page 36) 
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as one 
PC EMCEE 


Run a screen show from 
across the rooMssecseesrece 


THE COMPLETE PC 
SCANNER 


A $249 scanner that fits in the 
palm of your hand sssesseee4d 


OSALVAGE 
Rescue for .DBF files .....42 


QUICK LOOKS 

Addresselope, Pony Express, 
DOS for Hard and Floppy 
Disk Users: Beginning 
Through Advanced Skills .. 46 
PIPENET 


Resource sharing eresssse0248 


ODYSSEY 


Secrets from the core seesee 96 
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OS/2 Ready 
(continued from page 33) 


the DOS internal and external 
commands have been duplicat- 
ed under OS/2 with a few en- 
hancements. For example, the 
OS/2 versions of the DIR, DEL, 
MKDIR, RMDIR, TYPE, and 
VOL commands can accept 
multiple arguments, such as 


DIR *.WS *.DOC 


OS/2 also includes several new 
commands. One of them is DE- 
TACH. This allows a program 
that does not require keyboard 
input to run in the background. 
When you execute 


DETACH CHKDSK 
>CHKDSK.OUT 


the OS/2 prompt returns imme- 
diately. You can then do some- 
thing else while CHKDSK is 


put using the TYPE command. 

OS/2 has a somewhat en- 
hanced batch file language, but 
the enhancements mostly in- 
volve interpreting retum codes 
from commands and programs. 
Batch files that run under OS/2 
have a .CMD rather than a 
-BAT extension. 

Error messages from OS/2 
commands are wordier and tess 
cryptic. You'll see complete 
sentences such as **The system 


The IBM version of OS/2 1.0 
runs only on the IBM PC AT, 
the PC-XT Model 286, and the 
PS/2 Models 50, 60, and 80. It 
is available in both the 5%-inch | 
(1.2MB) and 3%-inch 
(1.44MB) diskette formats. Be- 
cause OS/2 requires an 80286 or 
80386 microprocessor, it will 
not run on the 8088-based PC or 
PC-XT, nor on the 8086-based 
PS/2 Models 25 and 30. 

Although OS/2 was devel- 
oped under the IBM/Microsoft 
Joint Development Agreement, 
it remains a Microsoft product. 
(Microsoft calls the operating 
system MS-OS/2, but almost no 
one else does.) 

The IBM version of OS/2 
1.0 may run on some AT com- 


Getting Started with 0S/2 


Some were piocet fe the rest 


or mate) directory and 
others in subdirectories 
withle the rect 





suspinecrony = 
in 


= 


R00T 
bIReCTORY 





The “Introducing OS!2"' tutorial is one step above ‘Sesame Street,"' and a thousand | 


steps away from offering useful information on OS/2. 


cannot find the file specified”’ 
rather than ‘*File not found.”’ 
| All error messages from system 
commands are prefaced by a 
number. If youexecute 


running and later look at the out- 


HELP number 


OS/2 displays more information 
about the error with suggestions 
for remedies. 

The most convenient aspect 
of OS/2 for users is in the sup- 
port of multiple full-screen 
“*sessions,'’ each of which can 
run a different program. 

OS/2 supports up to 12 
“*OS/2 Mode”’ sessions for run- 
ning programs written for OS/2. 


patibles, but it will not run on all 
machines that can currently run 
the IBM version of DOS. Nor- 
mally the machine's ROM 
BIOS hides small differences in 
hardware from the operating 
system, but OS/2 docs not use | 
the ROM BIOS and must itself 
contain all the hard ware-depen- 
dent cade. 

Computer manufacturers 
other than IBM can license 
OS/2 from Microsoft and adapt 
it to theic specific hardware. 
(This is basically the same way 
DOS is marketed.) Several oth- 
er major computer manufactur- 
ers (such as Compaq and Ze- 
nith) are expected to release 
versions of OS/2 in the coming 
months.—Charles Petzold 














You can switch between ses- 
sions using the Alt-Esc key 
combination. 

You start up a new session 
from the OS/2 Program Selec- 
tor, which you can view at any 
time by pressing the Ctrl-Esc 
key combination. The Program 
Selector includes context-sensi- 
tive help windows and works 
with both the keyboard and the 
mouse. (IBM's OS/2 1.0 pack- 
age includes device drivers for 
the IBM, Microsoft, Mouse 
Systems, and Visi-On mice.) 

The ‘*Start a Program’’ lis) 
at the left side of the Program 
Selector lets you start up a new 
OS/2 session with a specified 
program. The list always in- 
cludes the option ‘*OS/2 Com- 
mand Prompt,"’ which starts the 
OS/2 command processor 


(called CMD.EXE) and leaves | 


you at the OS/2 prompt. You 
can add other OS/2 programs to 
this list through the Update 
menu at the top of the screen. 
The **Switch to a Running 
Program’ list at the right of the 


| Program Selector lists all the 


sessions currently running. You 
can switch to one of these pro- 
grams by selecting it with the 
keyboard or the mouse. 

In office environments, the 
Program Selector can replace 
batch file menu systems that 
currently allow users to run pro- 
grams without coming into con- 
tact with the operating system 
command line. But the Program 
Selector is certainly not a**DOS 
shell"’ utility and does not in- 
clude any menu-driven alterna- 
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tives to the OS/2 commands. 
The Presentation Manager com- 
ponent of OS/2 1.1 is expected 
to have a complete menu-based 
command system. 

In addition to the 12 OS/2 
Mode sessions, OS/2 also sup- 
ports one **DOS Mode"’ session 
for running existing DOS pro- 
grams. (Microsoft previously 
called this the ‘‘DOS Compati- 
bility Box’* or the ‘‘DOS 3X 


But What Are You 
Going to Do with It? 


Running four or five sessions on 
your AT is pretty heady stuff the 
first time you do it. But after 
you've played tricks with five 
directories at once, there’s little 
you can actually do with OS/2 
right now. Despite the nation- 
wide Manhattan Project that be- 
gan last April when IBM an- 


nounced the specs for OS/2 and | 


the toolkit to help programmers 
write applications, there are no 
applications ready to greet the 
arrival of OS/2. 

Due out in coming months 
are OS/2 versions of R:base, 
Paradox, WordStar 2000, and 
Informix-SQL. 

Most software publishers, 
including Ashton-Tate, Word- 
Perfeet, and even Microsoft, 
say they will release OS/2 ver- 
sions of their applications, but 
they refuse to say when. The 
general feeling is that there will 
be little demand until the Pre- 
sentation Manager ships. 

The question of how pub- 
lishers will sell two versions of 
the same application is a sensi- 
tive issue. Publishers don't 
want to sell two copies of a pro- 
gram for one price, and con- 
sumers don’t want to pay the 
full price for what they see as an 
uperade. 

So far, Lotus is the only pub- 
lisher planning to provide an 
OS/2 version at no extra cost: 
when /-2-3 Release 3 ships in 
the spring, it will be in both for- 
mats for one price, as will Lo- 
tus’s new textbase, Agenda. 

Curiously, Microsoft 
doesn’t plan to release any OS/2 
applications until the Presenta- 
tion Manager is ready next fall. 
—Gus Venditto 











I 
! 





Box.”’) The DOS Mode session 
is an application environment 
ostensibly compatible with 
DOS 3.3 with the SHARE pro- 
gram loaded. OS/2 does not 
multitask existing DOS pro- 
grams, and the programs cannot 
use memory beyond 640K. Op- 
tions in the CONFIG.SYS file 
allow you to reduce the size of 
the memory available for the 
DOS Mode session or eliminate 
it entirely. 

You can switch to DOS 
Mode by selecting the ‘DOS 
Command Prompt’’ item from 
the Program Selector. Most ex- 
isting programs that run under 
DOS will run fine in the DOS 
Mode session, but some will 
not. The problem programs in- 
clude those that use the 80386 
microprocessor in protected 
mode (such as Microsoft Win- 
dows/386), those that use ex- 
tended memory, and those that 
rely on some undocumented 
DOS function calls or specific 
memory locations within DOS. 
(The undocumented DOS func- 
tion calls that DOS RAM-resi- 
dent programs most commonly 
use are supported.) Because the 
DOS Mode session is suspend- 
ed when a user switches to an 
OS/2 Mode session, communi- 
cations programs running under 
DOS Mode can lose incoming 
data if the DOS Made session is 
not kept active. 


We tested dBASE, Word- 


Perfect, Microsoft Word, Mi- 
crosoft Windows 2.0, and Side- 
Kick in DOS Mode without 
problems. Microsoft Windows 
1.03 and Lotus’s Metro 
wouldn’t run. Software Carou- 
sel and DESQview hung the en- 
tire system. 

OS/2 device drivers must 
Tun in both protected mode and 
real mode. Hence, most exist- 
ing DOS device drivers will 
have to be replaced with OS/2 
versions. External hard disks 
and tape units that require de- 
vice drivers to be listed in the 
CONFIG.SYS file cannot be 
used under OS/2 until the manu- 
facturers supply new drivers. 


The OS/2 User's Reference | 


looks neat and polished, with 
new syntax diagrams (see the 
sample on page 36) and a help- 
ful glossary (‘‘code page: a de- 
fined set of alphanumeric, 
graphic, and control charac- 








ters’’), but it is almost entirely 
reference material. IBM has ap- 
parently given upon providing a 
user tutorial. The manual has a 
good section on CONFIG.SYS 
statements, but almost nothing 
on hard disk partitioning except 
for a description of FDISK. 

The installation of OS/2 on a 
hard disk is easier than the in- 
Stallation of some recent appli- 
cation programs I’ve seen. The 
IBM installation program takes 
about 10 minutes and transfers 
about 130 files to the hard disk. 
Of these files, about 60 are 
stored in the root directory and 
the rest are stored in three new 
subdirectories. 

If your hard disk is currently 
formatted for use by DOS, in- 





Stallation of OS/2 does not re- 
quire reformatting. The two 
hidden files that make up DOS 
are replaced by OS/2 hidden 
files with the same names. 

OS/2 1.0 requires at least 
2MB of memory: 640K of con- 
ventional memory normally 
used for DOS, plus at least 
1,408K of extended memory. If 
you plan to run OS/2 without the 
DOS Mode session, you can re- 
duce the extended memory re- 
quirement to 896K, for atotal of 
1.5MB. 

Due to the imperfect nature 
of the DOS Mode session under 
OS/2, itis likely that you'll need 
to boot up DOS from time to 
time to run troublesome pro- 
grams. IBM recommends mak- 


11) Performance Tests: OS/2 and OS/2 DOS 
5 Mode vs. DOS 3.3 


S/2 operationa, including the DOS mode, are 

faster than the same operations in DOS. 
Surprisingly, performance degradation with 
several background sessions active was 


minor. 


The TYPE performance test 


atons session 
284 - - NA 
25.1 26.8 26.3 
18.2 18.4 18.7 


generates a DOS TYPE listing 
from a 65K text file. To keep background sessions active, a 


My, 


TYPE, 
1 active 
backgrosnd 


TYPE, 
2 active 


sessions 


N’A—Not applicable: DOS 3.3 does not run background sessions. 


PC MAGAZINE ® JANUARY 26, 1988 
35 








backgrovad © background 


pet NAne 


batch file performs the same operation in a loop. The tests 
were performed on an IBM PS/2 Mode! 60. 


ing a floppy disk from which to 
boot DOS before you install 
os/2. 

Although 1BM’s installation 
Process is easy to use, it is dis- 
turbingly slow, mostly because 
it works from an interpreted 
script file. One of the first mes- 
Sages you see when you boot up 
the installation disk says, '‘One 
moment please. '’ The delay that 
follows far exceeds my defini- 
tion of a **moment.”’ A sluggish 
installation program is not the 
Tight way to introduce OS/2. 

After installation is com- 
plete, the hard disk contains a 
few worthless files created as a 
by-product of the installation 
process. (You have to check 


(continues on page 36) 


Relative Times 
(00S 3.3 = 100) 


TYPE, 
3 active 


session: 
WA 2. nch ot 
26.9 


19.4 















































































0S/2 Ready 
(continued from page 35) 
Appendix H in the User’s Refer- 
ence to determine which files 
can be deleted.) Also copied to 
the hard disk are superfluous 
driver files, such as nine differ- 
ent 16K mouse drivers. Too 
many files end up in the root di- 
rectory when they could be 
stored in a subdirectory. 
Although it is possible to 
leave DOS on the hard disk and 
boot OS/2 from a floppy disk, 
the installation program does 
not include this option, and the 
manual does not describe how 
to do it. The installation pro- 
gram always installs OS/2 in the 
primary DOS partition of the 
hard disk (drive C:). It does not 
appear possible to install OS/2 
and DOS in separate bootable 
Partitions. 

















0S/2 in a Mutshell 


OS/2 is a single-user multitask- 
ing operating system that uses 
the protected-mode operation of 
the 80286 microprocessor. Pro- 
tected mode gives programs 
written for OS/2 access to the 
full 16MB memory space of the 
80286 and allows the operating 
system to implement safe and 
efficient multitasking with pro- 
tection against system crashes. 
The facilities available in 
OS/2 for use by application pro- 
grams are more reminiscent of 
minicomputer and mainframe 
operating systems than of DOS. 
OS/2 includes support for virtu- 



















VM/386 


(continued, 33, 


multitasking. Like my cleaning 
service, VM/386 doesn't do 
windows. Rather, it sets up 
multiple full-screen **virtual 
machines’’ that think they are 
ATs running standard DOS pro- 
grams. Each virtual machine 
can have up to a full 640K. The 
VM kemel itself doesn’t take 
any memory from these individ- 
ual machines, although each 
machine must have a small (SK) 
resident program loaded. 

Each VM can have its own 
CONFIG.SYS and AUTOEX- 









The OS/2 manual introduces a new syniax diagram that replaces the cluttered format 
used by DOS manuals and complements the manual’s descriptions. Most OS/2 com- 
mands are familiar DOS commands, but some have new parameters. 


IBM's OS/2 package also in- 
cludes a dopey *‘Introduction to 
OS/2°" program. This pro- 
gram’s presence on your hard 
disk provides an opportunity to 
execute your first protected- 
mode DEL and RD commands 
and to learn how to remove a 








program from the Program Se- 
lector. 





al memory (the use of disk space 
for overflow from available 
memory), for running multiple 
threads of execution in a single 
program, and for several forms 
of interprocess communication 
that allow programs to transfer 
data among themselves. 
Although OS/2 1.0 (some- 
times called the OS/2 Kemel) is 
a complete operating system in 
itself, various components to 
enhance the functionality and 
user interface of OS/2 will be- 
come available over the next 
year. The most important of 
these components is the Presen- 


EC.BAT; you can save profiles 
for individual machines and 
even save a startup file that 
automatically loads a number of 
virtual machines when you run 
VM/386. If you terminate one 
of these sessions, the memory 
will become available for new 
sessions. 

Each session can be assigned 
its own allotment of EMS and 
extended memory, subject to 
the restrictions of your total 
RAM. While the kemel doesn’t 
take anything away from the 
640K maximum that each VM 
can have, it does take 640K 
from the total RAM pool. In ad- 


It’s been over 3 years since 
the introduction of the IBM PC 
AT. After waiting all this time 
for a protected-mode successor 
to DOS, we deserve an *‘Intro- 
duction to OS/2”" program that 
is nothing less than spectacular. 
When OS/2 1.1 is released in 
October, | want to see an ‘‘In- 
troduction to the Presentation 


tation Manager, which is part of 
OS/2, Version 1.1, and slated 
for release in October 1988. 
The Presentation Manager 
will be a graphical windowing 
environment with a user inter- 
face derived largely from Mi- 
crosoft Windows, Version 2.0, 
and a Graphics Programming 
Interface (GP1) adapted from 
IBM’s mainframe graphics sys- 
tems. The Presentation Manag- 
er is expected to become the pri- 
mary environment for new 
applications developed specifi- 
cally for OS/2. 
—Charles Petzold 


dition to its DOS memory 
(which can be less than 640K if 
you wish), cach VM needs 
memory to virtualize the video 
(up to 128K for standard EGA 
support). 

At any time, the SysReq key 
brings up the VM manager, 
which allows you considerable 
control of system resources. | 
simulated a crash in a virtual 
machine by writing a nonsense 
address to the keyboard hard- 
ware interrupt. SysReq still 
brought up the control panel, 
and | could reset the crashed 
VM without affecting the other 
sessions. 
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Manager’’ program that makes 
up for this deficiency and is tru- 
ly worthy of the operating sys- 
tem under which it is running. 

OS/2 is habit-forming. Even 
when the only programs you can 
run in the OS/2 Mode sessions 
are OS/2 commands, the conve- 
nience of session switching with 
the Alt-Esc key soon becomes 
natural and addictive. You can 
easily imagine how efficiently 
you could work with a few good 
OS/2 programs all loaded up 
and ready to use. 

Now that OS/2 is here, the 
next step is for software devel- 
Opers to start getting the appli- 
cations out. PC 
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Standard Edition 1.0 
IBM Corp. 
Consult your local authorized 
IBM dealer. 

List Price: $325; upgrade from 
DOS 3.0 or later, $200. 
Requires: IBM PC AT, PC-XT 
Model 286, or PS/2 Model 50, 
60, or 80; hard disk with SMB 
available space; one 54-inch 
1.2MB floppy disk drive or 3%2- 
inch t.44MB floppy disk drive; 
2MB of memory (t .5MB if DOS 
Mode session is not required). 
In Short: Move over, DOS; 
OS/2 is here and ready to begin a 
new chapter in the history of the 
PC. Not copy protected. 


CIRCLE 448 ON READER SERVICE CARD 

































There are two kinds of hard- 
ware under VM/386: exclusive 
devices and floating devices. 
The former remain attached to 
an individual virtual machine 
while the latter can be used si- 
multancously by all. For exam- 
ple, your disks and the primary 
monitor are floating. No at- 
tempt is made to handle printer 
conflicts, and the printer ports 
must be assigned exclusively to 
a single machine. 

With one class of excep- 
tions, VM/386 was able to han- 
dle any program that | tried to 
run with it. At one point | had 


(continues on page 38) 


PROTEGE breaks the price barrier! 














PROTEGE 286 MONOGRAPHIC SYSTEM 
: WITH HI-RES MONO 
SYSTEM 7 MONITOR AND 
e INTEL™ 80286 CPU GRAPHICS CARD 
2. ery with 20MB (65ms) $1499 
© 8/12MHz Keyboard Selectable ir 40MB vel eo 
e Norton™ § I: 13.3 P 
IMB (2: 4 
e Dual HD/FD Controller WER ENCORE) See 
e One 1.2MB Diskette Drive 
he inition Colon 
. ee ee MONITOR AND EGA 
eae ia” ene GRAPHICS CARD 
e Eight Expansion Slots 
e Hardware Reset Switch with 20MB (65ms) $1899 
e Enhanced Keyboard with 40MB (39ms) $2099 
(101 Keys) with 60MB (28ms) $2499 
e Complete Documentation FS ——_—_LE EE 
e One Year Limited Warranty atc Pera Gn 
fe Vebecd ocd! Tedd 1.21 TA adie CT MONITOR AND 800 X 600 
$999 PEE EEE fei | eee GRAPHICS CARD 
Proteg& Base System an te te wa (3 with 20MB (65ms) $2099 
a a ht. S with 40MB (39ms) $2299 
with 60MB (28ms) $2699 
WITH UNCOMPROMISING EACH SYSTEM IS BACKED BY 


QUALIFIED TECHNICAL 
ASSISTANCE AND IS CUSTOM 
CONFIGURED TO MEET YQUR 
SYSTEM REQUIREMENTS. 
COMPARE SYSTEMS. NOBODY 
CAN MATCH THE PROTEGE 286, 
FEATURE-FOR-FEATURE -- 
DOLLAR-FOR-DOLLAR, AND 


STANDARDS, PROTEGE 

HAS INTEGRATED THE 
LATEST TECHNOLOGY 

AND THE FINEST COMPONENT 
MATERIALS, TOGETHER WITH 
A NEW EFFICIENCY IN 
PROCESSING ORDERS,TO 





999 





OFFER YOU THE LOWEST 

PRICES POSSIBLE. STILL DELIVER THE QUALITY AND 
ALL SYSTEMS UNDERGO HIGH PERFORMANCE YOU EXPECT 

A RIGOROUS 72 - HOUR BURN-IN. FROM AN AT™ COMPATIBLE. 


_orrions 


Math Coprocessor Floppy Drive Boards Modems Tape Backup 


AT 1/0 with one 1200 Baud (internel) $99 60MB $699 
a ne ia nan serial /one parallel 2400 Baud (internal) $199 (internal or External) 
port $59 





To order cail toil free 


1-800-634-8388 Compute Prd 


Sales Hours 9 to 7 M-F (CST) 


\ 
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TERMS: MasterCard, Visa, Money Orders, Certified Checks, Personal Checks (Allow 10 
deys for processing), C.O.D.'s and Approved Company/ University/ Government 
Purchase Orders. All prices are subject to change and quanities may be limited. 





PROTEGE, INTEL, NORTON and AT are registered tractemarke of they respective compames. 
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PC HANDS ON 


BY WINN L. ROSCH 


Making images on your PC is 
fast, easy, and colorful. But the 
old-fashioned slide show still 
has its advantages, such as 
push-button control and tech- 
nology that allows you to com- 
bine hi-fi sound with images. 
PC Emcee bridges the gap 
between the two presentation 
technologies by combining 
many of the familiar aspects of 
traditional audiovisual presen- 
tations with the PC’s ability to 


The remote control de- 
vice allows you to control 
your presentation from 
anywhere in the room; 
you can hook up acas- 
Sette recorder to add au- 
dio to your show 

that PC Emcee 

can synchronize 

to the display. 


_—— 


vM/386 


(continued from 


DESQview, Windows, GEM, 
Software Carousel, Microsoft 
Flight Simulator, and SideKick 
loaded concurrently, each in its 
own session. The only excep- 
tions are programs that access 
the disk through the BIOS rather 
than DOS. Examples are CHK- 
DSK with the /F parameter, disk 
optimizing programs, certain 
DOS file managers like QDOS, 
and disk utilities like those from 
Norton and Mace. But your disk 
is still a DOS disk, and you can 
boot DOS without running 
VM/386 when you need to use 
such programs. While 1 didn’t 
test this, IGC claims VM/386 
will run with IBM Token Ring 
and 3Com networks. 

There are performance pen- 
alties associated with multitask- 
ing. Running a task in the back- 
ground has got to give the 
foreground task less CPU time, 


e 36, 





generate and control images. 

The PC Emcee package dif- 
fers from other presentation 
programs in that it combines a 
special hardware unit—the Pre- 
sentation Coprocessor—with its 
software. This sturdy metal 2'4- 
by &- by 7-inch box links to your 
PC through a standard serial ca- 
ble, to the remote control with a 
wireless infrared link, and to 
other accessories through ca- 
bles. 

As with other presentation 
packages, PC Emcee comprises 
two parts—a run-time module 
(the Player) that requires little 


although if your foreground task 
isn’t computation intensive that 
may not matter, 

In addition, there will be 
overhead associated with the 
VM kernel monitoring what is 
going on. The overhead associ- 
ated with the kernel itself is 
rather small for computational 
tasks (only about 5 percent), but 
it is larger—about 25 per- 
cent—for disk and monitor ac- 
tivity. VM does a very good job 
of not giving CPU time to idle 
tasks—tests for one foreground 
machine with nothing in the 
background are essentially the 
same as the times for ten 128K 
idle sessions. 

But when you begin to use 
multitasking, performance de- 
teriorates dramatically. It took 
the disk manager X-Tree 6 sec- 
onds to load under naked DOS, 
143 seconds to load underneath 
a single VM/386 session, and 
310 seconds if 1 was simulta- 
neously copying a collection of 





training to use, and a program to 
create and alter shows (the 
Script Editor), which requires 
effort to learn and will seem 
easy only to programmers. It al- 
lows 27 transition effects (cuts, 
dissolves, and so on) and com- 
plete control of the pacing of 
each image change in the show. 

Although PC Emcee in- 
cludes a library of images, it 
does not actually create any- 
thing. Images for presentation 
can be generated by Versions 
4.0 or later of Computer Sup- 
port Corp.’s Diagraph or Pic- 
ture Perfect, converted from 
standard bit-based image files, 
or captured from the screen. PC 
Emcee does not, however, in- 
clude an image-capturing pro- 
gram. 

The Presentation Coproces- 
sor allows you to synchronize 
sound, using either time code or 
tone cues. Normally, you'll pre- 
pare a single-channel sound 
track and use the other channel 
of a stereo machine to hold time 
code. The PC Emcee editor al- 
lows you to specify time codes 
to change images to the frame 
('/0 of a second). 


files in a second session. 


[Results for PC Labs bench- | 


mark tests show steady perfor- 


mance degradation as the num- | 


ber of multitasking sessions is 
increased. We're not printing 
these results since the numbers 
are not reproducible: it's im- 
possible to predict which tasks 
were being performed in the 
background while the test was 
running in the foreground. 
Overall, performance degraded 
by around 50 percent for each 
test every time another active 
virtual machine was added. 
—Ed.) 

The current version of 
VM/386 is weakest in the kernel 
services that it offers. Other 
than the control functions there 
is a disk cache, but that’s it. 

VM/386, Version 1.00, is an 
exciting product but one with 
certain restrictions that you'll 
need to be sure you can live 
with. Version 2.0 should be fan- 
tastic. Pci 
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PC Emcee Runs Shows by Remote Control 


The image quality of the PC 
Emcee system is superb—up to 
the maximum resolution and 
color allotment of a 256K EGA 
card, which is required in order 
to use the system. Moreover, 
it’s one of the quickest presenta- 
tion systems around. PC] 


Computer Support Corp. 

2215 Midway Rd. 

Carrollton, TX 75006 

(214) 661-8960 

List Price: $695 

Requires: 5t2K RAM, EGA 
with 256K. Hard disk recom- 
mended. 

In Short: A presentation sys- 
tem that combines real-time pre- 
sentation or animation soft- 
ware, a hardware coprocessor, 
and a hand-held remote control 
for up to 250 remote devices 
with synchronized sound. 
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YM/386, Version 1.00 
Intelligent Graphics Corp. 
4800 Great American Pkwy. 
Santa Clara, CA 95054 

(408) 986-8373 

List Price: $195, inctuding free 
upgrade to Version 1.01 and 6 
months’ support. 

Requires: Compaq 386, Intel 
Inboard 386, or compatible 386 
PC, with 2MB minimum RAM 
(will not run with IBM PS/2 
Model 80). 

In Short: Anexciting 
multitasking operating system 
for 386 computers that allows 
you to set up multiple **virtual 
machines" that behave tike 
ordinary ATs running existing 
DOS applications. Not copy 
protected. 
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A GEM ofa Deal 


Free Software from Genoa! For a limited time 
only, every SuperEGA HiRest™ card comes with 
a FREE copy of GEM Graph” —the popular 
business graphics package that normally retails 
for $249! 

What a combination—a quick, easy way to 
turn your spreadsheets and database files into 
stunning graphs, and SuperEGA HiRes*, the 
only Multisync-compatible 16-color EGA card 
with 800 x 600 resolution! 

What can you do with the graphics card 
that brings you a full-page, readable display for 
Desktop Publishing? Run your spreadsheets in 
132 x 60 columns. Run most VGA applications. 


Run Ventura’ Pagemaker,” AutoCAD,” Windows,” 


and more—all in dazzling 800 x 600 resolution! 
Get in on Genoa’s GEM of a deal! For the dealer 

nearest you, contact: Genoa Systems Corpora- 

tion, 73 E. Trimble Road, San Jose, CA 95131 

FAX: 408-434-0997 Telex: 172319 

Telephone: 408-432-9090 


— Genoa 


SYSTEMS CORPORATION 


LATEST FXPORTS 
YEAR END FIGURES 

| USA 

B rvrorr 

| 


oe Salt Sugar Coffee inher 
Commodily Produced using GEM Graph 





Free GEM Graph Software with every 
purchase of a Super EGA HiRes* card 
from Genoa! But hurry—offer expires 
March 31st! 


©1987 Genoa Systems 

‘Offer begins October I, eis 1987 and ap ape errant Hie and SuperEGA HiRes? 

SuperEGA HiRes and SuperEGA HiRes* are ti ‘af Genoa Systems Corporation 

GEM Graphs a trademark of Digital Research, Inc “Multisync-NEC Home Electronica; 
So aie Pagemaker—Aldus Corporation, AutuCAD—AutoDesk, Inc, 

Windows— Mic ‘Corporation 
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Microsoft Just plugged 


Plug in more RAM. The Memory Plus option gives 
you from half a megabyte of expanded memory 

up to 3.5 megabytes. Plenty for the new generation 
of software. 
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lup in io next generation software. Besides souping 
up your current software, the MACH 20 gets you 
veady for advanced applications. And it guarantees 
Compatibility with MS° OS/2. 










here are millions of 8088-based systems out there 
to be just fine. 
ie the new generation of software. Faster, more 


vare ‘that needed more powerful hardware, with more 
n ory, and more processing speed. 
Suddenly, those 8088's weren't so fine. 
But happily, from the makers of a lot of that new software comes 


*MACH 20 Memory Plus. Disk Plus and Microsoft Mouse are optional Contuct Microwlt for a ist of internal disk drives that ans compatible wih MACH 2) Disk Plus. 





the generation gap. 


Plug in 286 performance. The 8 MHz 80266 
microprocessor gives you the power and speed to 
niake Windows really sparkle. There’ plenty of 
power for next-generation applications and 
operating environments. 











Plug in an extra slot. MACH 20, with its optional 
Disk Plus controller, replaces the standarc floppy 
disk controller and allows you to plug in 3.5" or 
1.2 megabyte 5.25" drives. 
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Plug in Microsoft Mouse. Invaluable 4 for Windows 
and virtually all next-generation applications. The 
built-in InPort™ for a mouse saves your slot or a serial 
port for other things. 


the MACH 20” Performance Enhancement System* 

Plug it into any PC or XT, and you've instantly jumped to the 
next generation. 

Not only is performance dramatically improved with software like 
Microsoft” Windows, PageMaker,’ and other advanced applications, your 
machine will also be compatible with Microsoft Operating System/2. 


Maki hine of the p< S ° es 
very much a machine of the future. Microsoft MACH 20, 


For the name of your nearest Microsoft dealer. cull 18001 426-9400 fn Washington State and Aluska. (206) 582-4088 fn Canada, (416) 673-7638. 
Microsoft and MS are requtered trademarks and MACH 20 and InPort are trademarks af Microsoft Corporation PageMaker 16 a registered trademark of Aidus Corporation. 





Extraordinary Printer Mufflers. 
Peace and quiet for as little as $59%° 





The Kensington Printer Muffler™ 80 (only $59.95) and Printer 
Muffler™ 132 (only $79.95) are the perfect, inexpensive solutions to 
noisy dot-matrix printers. 

Paneer Molded from durable high-impact 
iil NU styrene, the Printer Mufflers are lined with 
4 sound-absorbing foam for maximum 





vith -| effectiveness. They reduce printer noise 
males | by 75% to 85% 

The Printer Mufflers’ sturdy, tight-fitting lids keep noise in, and 

dust out. And they’re transparent, too. After all, printers should be 

seen, even when they're not heard. 

The Printer Muffler 80, pictured above, fits most standard- 
carriage dot-matrix printers, and the Printer Muffler 132 fits most 
wide-carriage dot-matrix printers.* 

Also from Kensington, the Printer 
Muffler Stand lets you raise both your 
printer and Printer Muffler 4” to allow 
for convenient paper storage under- 
neath. Only $29.95. 

For more information, or a dealer near you, call (800) 535-4242. 
Outside the U.S., or in NY, call (212) 475-5200. Or write Kensington, 
251 Park Avenue S., NY, NY 10010. 








*The Printer Muffters are intended for use with dol nadiex punts unly They are not recommended for fetter-quality pnnters, 
which ran inch hotter and requin tcl fan wt nenrhcd 
Kensingtuis and Homer Mule rai tides ose cachigion Mictn ate std © 1987 Kensington Microware Lid 


CIRCLE 2/2 UN RLADLR SERVICE CARD 


Photograph. Thom O"°Connor 











Scan by Hand: A $249 20 


BY JARED TAYLOR 


If the high price of scanners has 
been cramping your style, The 
Complete Hand Scanner, from 
The Complete PC, may be just 
what you need. This hand-held, 
200-dot-per-inch device is like- 
ly to have a street price of just 
under $200, which should make 
it one of the cheapest digitizers 
around. 

And it couldn't be easier to 
use. Load the accompanying 
software, press the little round 
button on the scanner, and drag 


The Complete Hand 


S 7S 
Scanner is a $249 hand- ie a Ye 


a 


held graphics scanner OO 
that can masterfully scan 4 
black-and-white line 


drawings. Halfiones pose 
more of a challenge to the 
scanner, hutitcan yield 
respectable results. 
Scanned text will end up 
ina graphics file, notan 

| ASCH file. 


it over the image you want to 
capture. You'll cover a strip 2% 
inches wide and up to 10 inches 
long. This is plenty for sym- 
bols. logos, tetterheads, and 
small halftones. You can adjust 
the scanner for brightness, like a 
Xerox machine, and you can 
also set its sensitivity to half- 
tones. 

The Complete Hand Scanner 
does very well with black-and- 
white line drawings. If you print 
a captured image on a laser 
printer, the output is only stight- 
ly fuzzier than the original. 
Halftones are more of a chal- 
lenge. but you can get respect- 





age file format) option, too. 


able results 
with differer 
scan text, bui 
ics, not ASCII 

The scanné 
your computer 
4%- by 2-inch ci 
half-length slot. Y% 

Slot, but at least you ket} 
serial ports. 

The software that captures } 
the images lets you crop them, 
rotate them, put them into re- 
verse video, and resize them in 
discrete steps. The scanner also 
comes with a utility called Soft 
Stationery for overlaying im- 
ages and combining them with 
text. However, it’s neither very 
powerful nor casy to use, so 
you'll want some other program 
for fancy editing. Soft Statio- 
nery can convert images to Dr. 
Halo, PC Paintbrush, or Win- 
dows format, but it would be 
nice to have a TIFF (tagged im- 


The Complete Hand Scan- 
ner’s biggest drawback is its 
manual, which is ey 









| The Comp-<te Hand Scanner 
The Complete PC 
| 521 Cottonwood Dr. 
| Milpitas, CA 95035 
| (408) 434-0145 
List Price: $249 
Requires: 384K RAM; two 
disk drives (hard disk drive rec- 
ommended); CGA, EGA, or 
Hercules card; DOS 2. ] or later. 
In Short: A hand-held graphics 
scanner that connects to its own 
half-length card. A1 $249, it's 
one of the cheapest ways to in- 
put graphics. 
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| dSalvage Resurrects Damaged .DBF Files 


BY MITT JONES 


The Nartan Utilities and a 
crowd of similar file-recovery 
packages can counter the evil 
deeds of human imperfec- 
tion—that unshakable prankster 
that deletes needed files and re- 
formats data-packed disks be- 
fore you can stop it. But, with 
the notable exception of the 
Mace Utilities, such packages 
offer litle help when a few mis- 
begotten bytes render your 
aBASE file unusable. 





Enter Comtech Publishing’s | 


dSalvage, a $99.95 package de- 
signed to help you get damaged 
dBASE files back into action. 
dSalvage automates the diag- 
nostic and recovery techniques 
outlined in the Comtech publi- 
eation Salvaging Damaged 
dBASE Files (see First Looks, 
page 51, PC Magazine, July 21, 
1987). It also adds a few new 





tricks and includes powerful | 
dBASE-specific file editors for 
users well versed in dBASE file 
structure. 

dBASE file problems can be 
as simple as misaligned records 
or as complex as a corrupted 
dBASE file header coupled with 
lost file clusters. dSalvage takes 
care of the simple problems 
automatically, requiring you to 
make only a few straightfor- 
ward decisions. But the more 
complex problems require you 
to tend a helping hand. 

For instance, when the auto- 
matic diagnosis reveals a cor- 
rupted header, you must supply 
a new header for the file. The 
program asks you to supply a 
database file that has an identi- 
cal header. If you don’t already 
have such a file, the program in- 
structs you to exit the program 
and create one. If you don’t re- 
member enough about the data- 


| base structure to re-create it, 


you can use the dSalvage header 





editor to patch the damaged 
header. The header editor isn’t 
meant for the novice, however, 
and can be difficult to use if 
you're not familiar with dBASE 
file structure. 

We tested dSalvage ina vari- 
ety of situations, and for the 
most part the program earns its 
keep. In only one instance, a 
worst-case scenario involving a 
corrupt header and File Alloca- 
tion Table errors. did the pro- 
gram not recover all or most of 
the records. And the program 
handled even this worsi-case 
situation well on subsequent 
tres. 

dSalvage compares favor- 
ably with dbFIX—the dBASE 
file-salvage program that is in- 
cluded with the Mace Utilities. 
Although dbFIX docs prove 
easier to use, dSalvage sports 
several features that dbFIX docs 
not, such as header and record 
editors and also the ability to un- 
zap dBASE files. 
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If your copy of the Mace 
Utilities includes dbFIX, hang 
on to it: you'll prefer it over 
dSalvage for some uses. But 
dSalvage offers a unique and 
powerful range of tools for sal- 
vaging dBASE files. Pt 





Comilech Publishing Ltd. 
| P.O. Box 456 


Pittsford, NY 14534 

(716) 586-3365 

List Price: $99.95 
Requires: 256K RAM, DOS 


2.008 later. 

In Short: A well-rounded pack- 
age that salvages damaged 
dBASE files. Not copy pro- 
tected. 
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LogiMouse .. 
LogiMouse with Paint 
Logi Buss Mouse with Paint 


Lotus 1-2-3 / Lotus Hs! Bundle > 4 
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Mexot w02 OFF 100). 5 Steere: 
Maxell MD-2HD Qy 100 
Sony 514 QY 100... eee ip 
Sony 3% Qiy. 100 


ee Con (Microsoft) 
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ing Business Since 1980 A Division of CW Marketing, inc. 


rchase Orders Accepted - Ask for National Accounts 
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SOFTWARE 





Call LogiMouse with Logi Cadd 

$ 89 Log! Buss Mouse with Logi Cadd 

$ 89 LogiMouse with First Publisher . . 
Logi Buss Mouse with First Publisher ...... 
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1-800-426-6659 


TURBO PC/XT 
aa | 256K Memory, 360K Brand 
im =, i 

Slide Case, AT Style Keyboard, 

BD iat etatetet ey es ae ‘ 4-10 MHz Clock Speed, 

RAL i (Keyboard Selectable), 

y jy ke 0 8 Expansion Slots 


Name Floppy Drive, 
From As Low As 


WNT... 
135 Watt Power Supply 


Call For Details and Other 
System Configurations. 


————— ORDER LINE 


Turbo PC/XT w640K & 1 Dnve 
Turbo PC/XT w/640K & 2 Drives . 
Turbo PC/XT w/640K. 1 Drive & 20 MG. 
Turbo PC/XT wi640K. 1 Drive & 30 MG. 
PCIAT 10 MHz w/512K, 1.2 Floppy Onve 
PCIAT 10 MHz w/1024K, 1.2 Floppy Dnve 
PCIAT 10 MHz w/1024K, 1.2 Floppy, 40 MG 
MonGraphics Card with Parallel Printer Port. . . 
Color Card w Parallel Printer Port. 
Amber Monitor (TTL)... 0.... 
Amber Monitor w/Swivel Tilt . 

AT Mul YO Card. 

Color Monitor (RGB) . . 

Autoswitch EGA Card. 

VO Card (Senal/Parallel) 

1/0 Card (Senal/Clock Calendar) 
Enhanced Keyboard . . 

XT Mul vOCad.. .. 

1200B Modem (INT) WSW 

12008 Modem (EXT) W/SW . 

24008 Modem (INT) W/SW 

2400B Modem (EXT) W/SW . 
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» Order Line 1-800-426-6659 
«Onder Line Hours Mon-Fn. 7a.m.-6p.m. 








BY EDWARD MENDELSON 


Pony Express calculates the 
quickest and cheapest way to 
send letters and parcels via the 
U.S. Mail or United Parcel Ser- 
vice. Enter the ZIP code of the 
destination and the weight and 
value of your parcel, press a 
function key or two if you want 
options such as insurance or cer- 
tified delivery, and Melisco 
Marketing's $79.95 utility dis- 
plays rates for all available post- 
al and UPS services. Press an- 
other function key for a graphic 
display of the estimated time of 
arrival for each service. It’s up 
to you to choose between the 
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Pony Express displays both rates and estimated arrival times, enabling you to choose 
among parcel services that are fast and costly or slow and cheap. 


tradeoff of cost and speed. 
Pony Express can run as a 
Standalone program or as a TSR 


that fills as little as 9K RAM if it 
swaps its data to expanded 
memory or a disk. If run as an 


DOS, the Epic: An Educational Video 


‘ 


BY ROBERT BARNETT 
Though it runs longer than an 


epic movie, DOS for Hard and 
Floppy Disk Users: Beginning 


Through Advanced Skills, a vid- | 


| Popping Addresses onto Your Envelopes 


eotape tutorial, is more interest- 
ing to watch than its 5-hour run- 
ning time might suggest. 
Produced by Learn-PC Vid- 
eo Systems, the videotape un- 
scrambles the functions of DOS 
into an 11-lesson format. Like 


| the company’s dBASE III Plus 


tutorial, the DOS tutorial is de- 
signed for viewers with no PC 
experience. 

The videotape starts with 
booting in the first lesson and, 
in subsequent lessons, explains 
command parameters, copying 
disks and files, printing and 
viewing files, organizing sub- 
directories, pipe commands, 
data protection, EDLIN, and 
batch files. The presentation 
drags at times but is always very 
clear, with verbal explanations 
complemented by demonstra- 
tions and instruction screens. 

The beauty of this tutorial is 





that it offers something for any- 
one who is not a DOS expert. 
PC novices have a complete 
course at their fingertips. The 
seasoned PC user who thinks of 
DOS only as a prompt need only 
ae the first lesson before 


BY JONATHAN MATZKIN 


There is something unsatisfying 
about printing out a great-look- 
ing letter, then stuffing it into an 
envelope suffering from a sam- 
ple of your poor penmanship. 
It’s like hiding a Ferrari engine 
under an Edsel body. 
Addresselope, a$35.95 pop- 
up created by Barry A. Watz- 
man, ushers the humble enve- 
lope into the modern era by 
bringing it into your laser print- 
er (the program also works with 
ASCII impact printers that ac- 
cept envelopes). This utility lets 
you type addresses and store 
them in a series of buffers, 





gleaning useful information. 
And those who are well ac- 
quainted with DOS file manage- 
ment capabilities may find the 
EDLIN and batch file instruc- 
tion worthy of their time. 

List Price: DOS for Hard ond 


keeping them there until you are 
ready to print them out on your 
envelopes. 

You can also capture the ap- 
propriate addresses by popping 
Addresselope up over the inside 
address of an on-screen letter, 
marking the address as a block, 
and importing it into the buffer. 

Addresselope is configured 
to print on up to four different 
sizes of envelopes. The pro- 
gram is preformatted for #10 
and #6% envelopes; there are 
also two user-definable for- 
mats. 

Like many TSR programs, 
Addresselope has its quirks. It 
locks up XvWrite completely, 
and the documentation carefully 
informs the user that the pro- 
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ordinary TSR, it fills 133K. 

Many discount suppliers of- 
fer cheaper programs for calcu- 
lating UPS rates, but Pony Ex- 
press includes postal fees, 
esiimated time of arrival, and a 
pop-up function that you won't 
find elsewhere. 

What happens when rates go 
up? Depending on the complex- 
ity of the change, Melisco Mar- 
keting promises an upgrade for 
around $20 to $30. What hap- 
pens when rates go down? Me- 
lisco has no contingency plan 
for that one. 

List Price: Pony Express, $79.95. 
Requires: 256K RAM, DOS 2.0 or 
later. Not copy protected. 

Melisco Marketing Inc. , 9719 
Ensley Ln., Leawood, KS 66206, 
(913) 642-5005. 
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Floppy Disk Users: Beginning 
Through Advanced Skills, $895. 
Requires: VHS or Belamax player, 
two blank floppy disks, DOS 2.0 or 
later. Learn-PC Video Sysiems, 
1525 Glenwood Ave., 
Minneapolis, MN 55405; (800) 
532-7672, (612) 377-2222. 


CIRCLE 451 ON READER SERVICE CARD 


| gram must be the last TSR load- 
ed if it is to be later removed 
from memory. 

1 got excellent results with 
Addresselope and my LaserJet. 
There is no doubt that crisp, la- 
ser-printed characters look a lot 
better than the handwriting that 
routinely earned me D's in pen- 
manship. 

List Price: Addresselope, $35.95. 
Requires: Hewlen-Packard 
LaserJel, LaserJe! Series II, or 
compatible, or ASCII impact 
primer designed to accept 
envelopes. Noi copy protected. 
Barry A. Watzman, 560 Sunset 
Rd., Benton Harbor, M1 49022, 
(616) 925-3136. 
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ntroducing Quicken® Version 2— 

absolutely the fastest, easiest way to 

write checks, keep financial records, 

track income and expenses, budget, 
and manage your cash flow. It’s ideal for 
business and personal use. 


Now, Finish Financial 

Chores in Seconds. 

Quicken completes your financial work 

5 to 8 times faster than ever before: 

m Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 

e Look upa check you wrote 1000 checks 
ago: 1 second 

fe White and print 20 checks and update all 
records: 3 minutes 

e Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 

indexed files and speed-optimized C and 

assembler code — the very latest in 

high-speed technology. 


So Automatic, It Eliminates Work. 
Quicken’s fully automatic “macros” 
eliminate repetitious clerical work, Macros 





Quicken remembers the bills you forget. 


remember your bills, print your checks, 
and update all records automatically. All 
you dois sign the checks. 





In fact, Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken's pop-up Billminder™ 
appears when you need to pay bills. 


No Need to Alter 

Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook, There’s no need 
to change your bookkeeping format or 
learn anything new—no accounting 
jargon, no “debits, no “credits” 

Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 





Here's what the critics say: 
“I've never seen such an easy-to-use 

manual or software that's so simple to 
use” Martin Blumenthal, inCider Magazine 


“Extremely simple and fast” 
Esther Dyson, Industry Analyst 


“Absolutely the best small accounting 
program made’ Bob Schwaback, 
t Jniversal Press Syndicate 


.— Fee ee ee 





New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 

If you're a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks, Quicken will save you time and 
money starting today. 
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NANCIAL WORK 
MES FASTER. 







Quicken finishes 
all this in 
under 5 minutes! 


Free 30-Day Trial. 
Try Quicken. If you’re not 100% satisfied, 
return it within 30 days and pay nothing. 


Specifications 
Software Compatitilty: Exports data and reports in ASCII. 
Also exports in Lotus® format with optional Transfer Unity 
Ilardware Compatibility: AILIBM® PC, AT.° PS/2* and 
compatutles with 256k RAM and DOS 2 0 or higher, All 
printers. Ali monitors Also available for Apple® fle, lic 
and GS with most of the same features. 

Capacity: Number of bank accounts unlimited. 
Number of transactions unlimited Maximum amounts? 
$9,999,999 99 Number of income/expense categones: 
250 with 256K, thousands with 512K RAM 

Onther; Not copy-protected. Checks are approved for all 
financial mnstitubons in the U.S. and Canada 





Try Quiskan ios 30 [Des Free! If not 
completely satisfied, return Quicken within 
30 days for a full refund (including $3.00 
hippie, and handling charge). 

all 3 300 624% 5742 

¥) 4 

Or ent coupon with payment to: Intuit, 
540 University Ave., Palo Alto, CA 94301 
. Check enclosed (No purchase orders) 











; Visa (MasterCard © Amex 

| Card No. Exp. 

' Name 

| Address. : | 

| City State 
Zip—_ Phone 





C1 Quicken, $49.95 plus $3.00 shipping & 


u handling. CA residents add sales tax. 
OIBM version Oo ae Ge r version 
, 5%" disk O3 


oO Transfer to Lotus Util fee $19.95 


Current Quicken owners—Call our 800 | 
number for upgrade information. 





PipeNet Connects up to 50 PCs 
With Remote Access and E-Mail 


Penson 
igh HANDS ON 


BY FRANK J. DERFLER, JR. 
AND ERIC COLE 
Purvis Systems’ PipeNet is 
based on the idea that by com- 
bining PCs, you can perform 
operations that would otherwise 
require an expensive main- 
frame. PipeNet is a menu-driv- 
en electronic communications 
system using modems and stan- 
dard telephone lines to link up to 
50 PC workstations using a sin- 

gle dedicated PC AT as a host. 

Because they use dial-in 
phone lines, PipeNet worksta- 
tions can be across the hall or 
across the ocean from the serv- 
er. The PipeNet software allows 
network members not only to 
exchange messages and files 
automatically, but also to send 
DOS .BAT files to other com- 
puters in the network and have 
those commands execute auto- 
matically when they come in. 

Purvis Systems terms this 
ability to send DOS commands 
**process transfer."' It is the 
Nex step up from the file trans- 
fer we usually perform with mo- 
dems and communications pro- 
grams. If a task like updating a 
few records and causing a 
DBMS program to reindex the 
database is initiated remotely, 
you avoid transferring a large 
file. Initiating printouts on a 
machine calling in to the Pipe- 
Net host is a substitute for fax 
transmission. People in the field 
don’t need training on complex 
applications if the operations 
are initiated remotely. 

The person running the call- 
ing station can view and ap- 
prove any processes before exe- 
cution, Warning—a FORMAT 
C: command received from the 
boss could be regarded as the 
equivalent of having your office 
furniture put out in the hall! 

Designed for the novice, the 
PipeNet software running on the 
calling station is built around a 
main menu giving access to all 
functions, backed by a help op- 
tion. The main menu tells you if 








there is any mail or if processes 
are waiting for you. Sending a 
message or file involves hitting 
a function key to enter the cor- 
tect addressing information, en- 
tering your password, using the 
built-in editor to prepare the 
message, and storing it for 
transmission to the host during 
the next dial-in session. 

Any multiuser system such 
as PipeNet needs tight control, 
and the developers insist on the 





hard disk to contain the Pipe- 
Net-installed UNIX system and 
message banks. In addition, 
Purvis Systems offers a multi- 
port RS-232C adapter that al- 
lows eight modems to connect 
to the host simultaneously. 

The electronic mail system 
in PipeNet is excellent. A full- 
screen editor gives good flexi- 
bility, and messages are easy to 
forward and answer. The one 
omission we noticed was auto- 





Select a FUNCTION NEY 


This PipeNet menu greets every user. In this case, no messages are wating inthe read 
queue (F4), but messages ore ready to go out to the server (F 9). Incoming processes 
are ollowed to operate outomatically (F8), and this user is authorized to prepare pro- 
cesses for transmission to other stotions (F7) through the PipeNet server. 


appointment of a System Ad- 
ministrator (SA) to take charge 
of network organization and se- 
curity, The SA needs no special 
microcomputer knowledge but 
must know the application soft- 
ware and hardware configura- 
tion of PCs calling into the host. 
Along with duties such as being 
the key contact for program up- 
dates and passwords, the SA is 
responsible for the preparation 
and distribution of PipeNet 
**personality disks.*’ These 
customized disks give each au- 
thorized user identification and 
mail privacy. 

PipeNet software runs on 
any IBM PC or clone with at 
least 384K RAM and a Hayes- 
compatible modem. A dedicat- 
ed IBM PC AT with IMB RAM 
is required for the host, with a 





matic dial-out by the host. All 
remote users must dial into the 
host, the host doesn't initiate 
any outgoing connections. 

The main drawbacks to any 
system using dialed telephone 
lines as PipeNet does are the 
constraints put on the speed and 


| fi.) PipeNet Topology 


Telephone 


Por 


PipeNet, Version 2.1 
Purvis Systems Inc. 
4715 Viewridge Ave. 
San Diego, CA 92123 
(619) 560-7400 
Requires; Host: IBM PC AT 
with IMB RAM, 30MB hard 
disk drive. Terminals: 384K 
RAM, ont disk drive, Hayes- 
compatible modem. 
List Price; Host system (in- 
cludes optional host IBM PC 
AT compatible and 30MB 
disk), $6,647; workstatron li- 
cense, from $350 per station (51 
or more) to $700 (1 10 5). 
In Short: A relatively inexpen- 
sive way lo provide an clectron- 
ic mail and file server and auto- 
matically combine PCs to 
execule DOS commands. Al- 
though PipeNet is an exccilent 
mail delivery system for far- 
flung users, ils main advantage 

| is the abilny to transfer DOS. 

| commands to computers in the 

| network and have them execute 
automatically. 
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quality of data transmission. 
The software contains extensive 
error-checking capabilities, and 
the ability to send commands to 
initiate local processing reduces 
the need to send data. 

PipeNet is an excellent elec- 
tronic mail system for wide- 
spread organizations. It is also a 
distributed processing network 
with unique features. PipeNet 
has a lot to offer an organization 
firm that wants to link up and 
better utilize a far-flung empire 
of PCs. PU 


PipeNet’s UNIX -based software can extend e-mail ond process control to up to 50 sta- 
uons, through dial-up lines. The server can manage up to eight modems. 
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Only new Cubit squeezes more than 12-3 files. 


It’s the fastest, easiest, least costly way to 
free more disk space for all your files. 

You know what happens. Files just keep 
piling up on your hard disk, until one day, 
there's no room left. 

But before you buy a bigger hard 
drive, or the other well-known 
compression software, con- 
sider this - only Cubit maxi- 
mizes disk space by efficiently 
compressing 1-2-3 worksheet 
files, plus all your other files. 
What is Cubit? 

Cubit is an advanced soft- 
ware tool that reduces the 
number of bytes required to 
store a file on disk—either all 
your files, or if you want, just 
some of them. In memory- 
resident mode, it works invisi- 
bly in the background, auto- 
matically converting files back 
to their original size when retrieved, and 
te-compressing when you save them again. 

The resulr isa dramaric increase in the 
amount of data youcan fit on all your mag- 
netic media— including hard drives, flop- 
pies and tapes. All without complicated 
commands, or interrupting your work-flow. 


as much 


Here’s what people are 


“1-2-3 users will love 1. = 


Saved me $700 foranew disk dave 
~ Diteal Silver, Tao Servi cS, 
“ 
I gained almost 4MB Of storage. 
~De ve 
nis Dennts Garou Impact Man 
Well concerved product 
Tom Mayhew, C: gent Data Ser 
“ 
It’san excellent utility 
~Edwurd Moy, Humane Medfrrst, Brad 





Cubit compresses all kinds of files ©XUTEME Cases. 
up to 70%—so hard disks and 
floppies store more than twice 


data as before, 


product is everything 


agement, [ny 
» Good documentation 
5, Ine , Lilbur 
We've compressed « 


aur files 40-50% 11" 
m, MC) 


Now Cubit’s optimized for 1-2-3. 

Cubir has always performed superbly 
with all kinds of data—particularly rext files 
and databases. 

But now, Cubit is the most effective soft- 

ware youcan buy for 
compressing your Lotus 
worksheets. In fact, new 
Cubit gives you an average 
of 70% compression for both 


Files that once 


took this 
much disk 
apace... 





seeks 1-2-3. and Symphony files. 
much, — And remember, we said average 
oe compression, which takes 


into account all your Cubit- 
compressed worksheets. 

The other compression soft- 
ware maker promises 95% — but 
doesn't tell you that it’s only in 
at your average 
results will be less, usually a lor 
less. What's more, their program 
works with 1-2-3 files only, and 
nothing else. 

Yet new Cubit gives you optimum results 
with all your files, from all your programs. 
Including word processors (54% average), 
darabase managers (40% average), account- 
ing packages (40% average), graphics files 
(26% average), everything you keep on 
your disks, 


saying about Cubit. 
David Trivette, PC World, October 1987 


This 


Thornhull, Onta 


you said t was,” 


Branson, MO 


Box od ric , works well— am indebted!” 
f 


as 
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It’s the biggest idea in small files yet. 

Cubit not only works better than the other 
compression software, it works faster. For 
example, Cubit decompresses files in 1-2-3 
twice as fast as the other program. So your 
spreadsheet is up on screen in half the time. 

That same “other” program re-com- 
presses 1-2-3 files each time you save them. 
Cubie waits until you exit 1-2-3, and then 
auromatically re-compresses all the com- 
pressed files that were used during thar 
session. Imagine the time you'll save. 

Plus, only Cubit includes UnCubir,” a 
peal decompress-only program youcan 

istribute freely, so you can share your 
Cubit-compressed files. It’s ideal for team 
projects. And great for saving line charges 
on tele-communicated files. Just send 
UnCubit along with your transmission. 
So why buy a bigger drive, when you can 
have smaller files? 

Cubit ts already saving time and trouble 
for thousands of PC users. All fora fraction 
of the cost and bother of a bigger hard drive. 
And alot less than you'd pay for the other 
compression program. 

Look for Cubit at software dealers every- 
where, Or order direct from SoftLogic 
Solutions by calling us toll-free. If, within 
30 days, you're not satisfied that Cubic ts 
the fastest, easiest, smartest way to free up 
disk storage space, we'll gladly arrange for 
arefund of your purchase price. 


A Cubit 49° 


SOFTLOGIC 
SOLUTIONS 


SoftLogic Solutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 
800-272-9900 (603-627-9900 in NH) 


Call 800-272-9900 
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No Other Portable PC 
Can Make This Statement. 


At 64 pounds, the new T1000 is the lightest 
portable PC in the world. 

Yet within its diminutive footprint (its about 
afoot wide and not even that deep) lies all the 
power of adesktop PC. 

Included are 512KB of RAM and a built-in 
720KB 3/2" floppy drive, plus MS-DOS® 2.11 
in ROM. 

And better still, you can choose our 768Card, 
which can be configured as EMS memory or asa 
battery-backed RAM disk. So you can load your 
software onto the 768Card—which then acts like 
an invisible second drive—and get even faster 
access to your programs. 

Of course, the IBM-compatible T1000 
offers you some other very intelligent options. 
Like anumeric keypad and a 1200 bps Hayes*® 
compatible internal modem. 


webapp IBY Sn 
In Touch with ‘baoged 
TOSHIBA — j 
Toshiba Amenca Inc. —. : ; 


So it's no wonder that a source as authoritative 
as PC Week would say the T1000 is “light, but 
no featherweight in performance.” 

Allinall, its the perfect way to go to work with- 
out going to work. Or toget home early, even when 
you'll be working late. 

Call 1-800-457-7777 to find out more about the 
full line of Toshiba PCs. 

And see how it feels 
to pick up the most 
portable portable in 
the world. Nothing 
isaseasy to take. 
Except, maybe, 
its price. 
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Imagine 20MB: ‘Hard Disk Kits For 
w9t0P Imagining, Call '-200-PC5-10-60 NOW! 


Fortune 500, Government and University PO's Welcome Quantity Discounts Available 
ad ne Ships Bae Day From Sea e a Merchandise ee ee HUES © 


Dealer inquiries Welcome 
Visit Our Retail Showroom 


Includes. 


477-8Mh2 Motherboard W/Fhoenix Gos 
OME hard disk drive 

te TTL monttor 720x350 res omt 

floppy disk drive a 

8088-2 Processor oped 
“808? Co-processor ready 

640K RAM memory 

Nicks? plated stide case 

HD 150W switching power supply 
“Audio speaker 

@ expansion slots 

Hercules comp. mono card 

Keyboard with separale function 


ered 


Soar et 


BASE INCLUDES: 
477-aMh2 Motherboard 
wiPhoenix Bios 
Nickel-Piated Case 
150W power supply 
Complete burn-in and 
diagnostic testing 
Full t year parts and 
labor warranty 
Fully 18M compatiola 


OR-ST225 

a 8-425 
On-3425+ 
MesT2se 
me-ST256 
n- 5838 
mn 5a38 
Mn-3458+ 


20MB, 85ma, % ht, 528" 
20MB, 8Sma, % ht, § 26" 
20MB, S3ma, % ht, 525", 
30MB, SSma, v2 At, 525", 


30ME, 85ma, ht, 6 26", 


30MB, 6Sma, ¥% ht, 5 25". 
SOME. B5ma, 6 fit, 528", 
30MB, 53a, ¥ ht, 5 25". 


w/WO controlier 
w/WD controller 
w/WO controtter. . 
w/Adsptac cont 
w/WG controller 
w/Adeptec cont 
w/WO controiter 
w/Adaptec cont 


and numeric keypads 
“Game port 

“2 parallal ports 

“Qual Voppy contretier 

Battey-backed RT clock 
“1 gattal port 

Hard disk controller 
“RAM disk 

Sprint spooier 


4) 
or q 


* 


Mn 3458+ 
n-4058 
WE-S680 
$T-254 
ME-608S 
K-8096 


30MB, S3ms, 4 ht, 5 28", w/WG controlar 
30MB, 40ma, tuit ht, 8.25". w/WO controlisr 
40MB, 58ms, 4 ht, § 25", w/WD controlier 
40MB, 40s, % ht, § 25", w/WD controtior . 
7OMB, 28ma, full ht, § 25", w/WD controller 
BOMB, 28ms, full ht, 6.25", w/WD controtior 


BARE 
$217 
$211 
$257 
$257 
$257 
$243 
$243 
$296 
$296 
$495 
$352 
$393 
$792 
$691 


“Complete Durr-in and diagnostic testing 
“Full 1 year parts and tabor warranty 
Fully IBM compabbla 


ABIUE wiITe 


ME-STAOS8AT 
me S6SORT 
ME-ST254RT 
ME-ST2510 RT 
Mn-ST251-1 RT 
MK-GOSSET 
Mn-4055KT 
MeST2770 AT 
me-GO8SAT 
Ms-COC-A41S596 


30MB, 40ms, tull ht, 5 26 
40MB, 88ma, % hi, 5 25” 
40MB, 40ma, 2 ht, 528". 
40MB, 40ms, Yo AL, 3.25" 
40M, 24ma, 2 hit, 525" 
40MA, 28 ms, full Ht, 6.25 
40MB, 28ms, full At, 5 25" 
55M 40ma ¥ ht, 5 25" 
70MB, 28m~a, full ht, 525" 
70MB, 28ma, full ht, 525° 
MSSTAOSGAT = SOM, 28 ma, full ht, 5 25" 
Mn-G120RT t1OMB, 28ma, full ht, 6.25" 


°AT kits include drive, 20 pin cable, mounting ral, sottware where opiate und manual 


ty Grive Aends up to G40 MG DMP ates stacks a raphe ox a litem 


OTE. For mgner capaci Ths batowing 
NEWBURY DATA PRAM = MOUNTAIN, QUANTUM VERTEX Cait for pricea TODAY) 


MAXTOR 


EGA 

Maitisrac 
Mattisyac Wi 
Ultrascan 
Maitisync Plus 
Multisyme XL 


13° EGA/CGA comp, 540x350 ros. . 

14°, EGA/CGA/MDA/HERC comp, 800x550 res, 

14°, EGA/CGA/MDA/HERG/VGA 800x560 rea, 

13° EGA/CGA/MDA/HERC comp, 800x506 res. 

15°, EGA/ENH-EGA/PGC/MCGA/VGA, 960x720 ras. 
20°, EGA/ENH-EGA/PGC/MCGA/VGA 1024x756 roe. © 


siscribe WD-MINBOSKT-20 208 Drive card tor XT. 
AO-MINBOSKT-80 30M Grive card tor XT... 
WO-MINBOSAT-30 308 Grive card for AT.... 
AD- MIM SCATSOF 3048 40ms card for AT. 
AO-MOU-DOISO = S0M8 Drive card tor AT. 


hr 187-2087-2 
CH-INT-8067-1 
cr 


FO-FUP2551A08 360% Y2 ht, 5.25", 
FO-TEASSEY 360% Ve ht. 5. bieck for xT 
FOVER-SSE-RT © 360K Ya ht. 5.25", groy for AT 
FO-TEASSFM2S 720% Y2 ht. 350°, Diack for AT 
FO-PRN-IUATSAT 12M, Ve Mt, 525°. grey for AT 


black for XT 


OYGEN ASOT EGA board 
OV-NEC- COT EGA/CGA/MOA/HEAC comp. €40x480 rox. 
OEGEMASSO-S = EGA/CGA/MDA/HERC comp. 800x600 res. 


ExTENoEe WABRAGTIES— OI an) OMPS 

jupplemental (larranty UUseurance Program is 2 sate, expensive 
way to get an additonal yew of ful parts and labor warranty protection on 
all of your product purchases Irom DMP. ask tor details! 


a TRRCITMCAP S80 7 


* CINT- 8087-5 


“XT kite include drive, controiier, bezel 20/34 pin cable, mounting hardware end menuat 


includes. 
8. OMHZ Matherboué we Phan 
SOMA hard dee deve 
Heres TTL monet: 720x350 ren 
nie “age Grek dere 
‘precesser 
40387 co-grocaneor reaty bie a al 
512 K RAM 
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‘mney 


ot Pea Ao dl 


tA FOG 


keyboard 
Hard dial/toppy contratter 
Complete burt in and diagnesuc feeting. 
ie ee 
18M compatinle 


‘Te RT 2007 
Te RW 12587 
To Rw 1650 
Te nw 14sa¥ 
TP @OU-5 740-01 
TO @OU-S760-01 
Te OOUS720-01 
TR OOU 5770-01 
Te AAC IAT AT 


2. w/tape ts 


t ht. w/tape tor 
jt, wétape tar 


5 Mhz torx? 
@ Mhz tor xT 
10 Maz for XT 
5 Mnz tor ar 
@ Mnz for AT 
10 Mhz tor AT 


Base Includes 

G-tOMHZ Motherboard w/Phesnin Dew 
Wicket plated AT case 

witurte be nk toda 

2obw switching gawe: suphy 
eer” 
Fuay (OM compat - 


xT 
tht. w/Sape tor AT 
it witape tor XT 
M, w/tape tor AT 
w/tape for XT/AT 
w/Tape for PS2/AT 


XT/AT 
PS2/AT 


PALL ancosad for AF 
sowed FriVte for AT’ 
Parentage foray 
hard/tlomay cont for 


MCHES 1005 wa 
we aks 1003 mal 


FO-PRM-JUGSS-2 360K Ye hl, 525", bieck torXT 


FO-PRM-JUASSAT SGOK Yo NL525". grey 


for AT 


FO-FUL2552618 720K. slimline, 350". bieck for AT. 


FO-FUL2555N05 12M, 2 Nt. 5 25°, grey 
FO-TER-SSFGVET 12M. 2 fi. 525°. grey 


BY REC-4850-5 
WVIDVEGADL §=VGA/EGA/CGA/MOM/HE: 
SUVICVEGAYG §VGA/EGA/CGA/ MDA/HE 


4-800-PCS-TO-GO For Orders Oely 

(313) 877-3600 if 800 Lines are Busy 
(313) 877-4351 Oealer Ingeiries 

(313) 877-4508 Corporate Cestomers 
(313) 877-2778 Goveremeet Cestomers 
(313) 477-2793 Edecatioe Customers 
(313) 477-2903 Technical Support 


for AT 
forAT 


EGA/CGA/MDA/HERC comp, 640x460 res. 


AC comp, N40x4N0 ros. 
AC comp. 400x600 res. 


S. UPS COD{FOS Discount Micro Products facility), casters check, money order or cash accepted Personal and corporate checks take 15 days tociem Prices 
shown are US currency cash wholesale pricing level 10 quantity Credit card puichasers add 3% All returns must be insured and accompanied wth a valid AMA 
number Secured trom OMP’s cuslomer service department. 15% restocking fee appiied to unauthorized returns. All tems are new with manufacturer's warranty Not 
respone.tle for typograpincal errors. Michigan residents add 4% sales tax Prices and avaiatility subject to changa without notice Orders under $100 add $5 for handhng. 
Shipping charges are eutra All sales final Make ail payment inglraments payable to Discomat Micre Prodects, lar, 


Open Monday thru Friday 
900 AM fb 7:00 PM 
Saturday 
10:00 AM 19300 PM 


= 


Discount Micro Productsinc. “ 


32210 Eight Miie Road 


CIRCLE 229 ON READER SERVICE CARD 


Farmington Hills, Michigan 48024 

















The Math Works has intro- 
duced 386/Weitek-Matlab for 
the Compaq Deskpro 386/20 or 
compatibles equipped with the 
Weitek 1167 coprocessor. Mat- 
lab provides numerical analy- 
sis, matrix computation, signal 
processing, and graphics in a 
single environment. The com- 
pany has also introduced 386- 
Maitlab, a version of the soft- 
ware for 80386 PCs running the 
80387 or 80287 coprocessor. 
The Math Works says thal 
386-Matlab, with the 80387, 
generates performance thal’s 
ten times as fast as a standard 
AT. The Weitek chip boosts 
performance an additional 200 
percent, the company says. 
















- Math Works Introduces the First Software 
Package for Weitek Numeric Coprocessor 








Modem Add-on Gives 
Users Easy, Low-Cost 
X.25 Protocol Access 
The $325 EM-1000 Mono 
Packet Assembler/Disassem- 
bler (PAD), from Emucom, 


The Matlab packages are in- 
teractive and incorporate as 
their basic data objec! a matrix 
thal requires no dimensioning. 
Martlab’s matrix interpreter ac- 
cepis commands in standard 
mathematical notation. 

List Price: 386/Weitek-Matlab, 
$1,995. 386-Marlab, $1,495. 
Requires: IMB RAM; 80386- 
based PC with 80287 or 80387 
coprocessor (for 386/Weitek-Mat- 
lab, a Weitek 1167 coprocessor); 
EGA, CGA, or Hercules graphics 
adapter; DOS 3.1 or later. Not copy 
protected. The Math Works Inc.. 
20.N. Main St., #250, Sherborn, 
MAO1I770; (617) 653-1415. 
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converts any |,200- or 2,400- 
bit-per-second, AT-compati- 
ble, synchronous-capable mo- 
dem to an X.25/X.32 PAD that 
is transparent to the user. The 
EM-1000 provides low-cost 
X.25 user-access capabilities 





The EM-1000 





Mono PAD, from Emucom. is o low-cost ($325) way to add X25 protocol access to any 
4,200. or 2,400-bit-per-second, AT-compatible, synchronous-capable modem. 


and end-to-end error correction. 
Emucom says the product is 
suitable for access to major pub- 
lic packet-switching networks 
such as Telenet. 

The company also offers the 
$795 EM-2400, which com- 
bines the functionality of the 
EM-1000 with a synchron- 
ous/asynchronous modem that 
meets Bell 103 and 212A speci- 
fications. 

List Price: EM- 1000, $325. 
Requires: Synchronous-capable 
modem. 

List Price; EM-2400, $795 
(internal version, $745). Emucom 
Inc., 25 Industrial Ave., 
Chelmsford, MA 01824; (617) 256- 
9871. 
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UniSaver Standalone 
System Protects RAM 
Data from Power Loss 
Anew subsystem from Univer- 
sal Vectors Corp. is said to 
combine three important func- 
tions for data security. The 
$1,399 UniSaver has IMB of 
baltery-backed-up RAM and 
preserves the exact state of the 
PC in the event of a power inter- 
ruption. It also works as an un- 


interruptible power supply that 
lets you power-down safely if 
the lights go off. 

Universal Vectors says that 
UniSaver puts your sysiem into 
“*hibemation’’ in the event of a 
power failure. All RAM data is 
preserved in battery-backed-up 
memory, and you can resume 





New Communications Boards Connect IBM 


PS/2 Machines to Mainframe Computers 


IBM's vision of the Micro 
Channel as part of an overall 
computing environment conlin- 
ues to take shape. Third-party 
manufacturers are introducing 
add-in cards thal connect the 
new-bus micros to larger sys- 
tems. 

IDEAssociales has intro- 
duced the $1,295 IDEAcomm 
3278/DFT, a local coax PC-1o- 
mainframe communications 
board, and the $895 IDEA- 
comm 3270/SNA, which pro- 
vides remote communications 
via asynchronous modem. Both 
products are available for the 
PS/2 Models 50, 60, and 80, in 
addition to the traditional PC. 
The IDEAcomm 3278 board 
and accompanying software ac- 
commodate as many as five host 













sessions, two of which can be 
printer emulation. The 
3270/SNA board allows remote 
users to run up to cight host ses- 
sions, which may be used for 
display and printer emulation. 

Both products have terminal 
emulation for IBM 3278 Mod- 
els 2, 3, 4, 5, and 3179. and 
both allow PC printers to emu- 
late the IBM 3287 system prini- 
er. A hotkey lets you toggle be- 
ween the mainframe and the PC 
withoul logging off the main- 
frame. 

Meanwhile, INS Corp. has 
introduced its own Micro Chan- 
nel-to-mainframe boards. The 
company's SDLC and X.25 
adapters ($995 each) connect 
Model 50s, 60s, and 80sto SNA 
mainframes by emulating a 


3274 Model 51C cluster con- 
troller. SDLC connection is via 
switched or leased line or multi- 
point operation, while X.25 
conneclion is by swilched or 
leased line over public or pri- 
vate networks. The boards are 
microprocessor based and run al 
speeds of up to 19,200 bits per 
second. They support multiple 
concurrent sessions, as well as 
hotkey session switching. 

List Price: IDEAcomm 3278/DFT, 
$1,295; IDEAcomm 3270/SNA, 


$895. Requires; 128K RAM. DOS“ 
2.0 or later, IDEAssociates Inc. , 29 
Dunham Rd., Billerica, MA 01821, 
(617) 663-6878. _) 
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List Price: INSSDLC and X.25 
adapters, $995 cach. Requires: 

128K RAM: PS/2 Model 50, 60. or 
80; DOS 3.3. INSCorp., P.O. Box | : 
91395, Mobile, AL 36691; (800) © | | 
SNA-3270. | 
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| 
INS offers the SDLC adapter ($995) that connects Micro Channei PSi2s to mainfrome | 





systems. The board supports pa, concurrent host sexsions. 4 
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Operation from the exact point 
of interruption when the power 
comes back on. All files will be 
open, and all TSRs will be 
available just as before the pow- 
er loss. Battery backup pre- 
serves data for days, rather than 
hours, according to Universal 
Vectors. As with traditional 
UPS systems, UniSaver will nun 
your system on battery power in 
the event of AC failure. An AT, 
monitor, and printer will run for 
up to 20 minutes. 

With UniSaver's ‘'place- 
mark"’ feature, you can place 
work in progress under a key- 
lock. Others can use your sys- 
tem but are denied access to 
work you have keylocked. 

List Price: UniSaver, $1,399. 
Requires: Full-length PC- 
compatible expansion slot. 
Universal Vectors Corp.. 1875 
Connecticul Ave. NW, #1110, 
Washington, DC 20009; (209) 234- 
6547, 
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Datacopy Scanner and 
Utility Format Tabular 
Text into Spreadsheets 
The $2,800 Model 830 Image 
Scanner, from Datacopy, is one 
of three high-performance scan- 
hers introduced by the compa- 
ay. The Model 830 has a maxi- 
mum resolution of 300 by 600 
dots per inch. It can work with 
OCR 4mat, a $195 utility that 
takes scanned text files and for- 
mats them into a /-2-3 work- 
sheet. The data is automatically 
formatted in the worksheet, and 
the software works with any 
scanner that sends ASCII files, 
according 10 Datacopy. 

The program takes already- 
scanned text files, extracts tabu- 
lar data, and then formats the 
data into a .WKS file for /-2-3, 
Datacopy says that OCR 4mat 
recognizes cell formulas as well 
as labels. It places both formu- 
las and labels in their proper 
places in a spreadsheet. 

List Price: Model 830 Image 
Scanner, $2,800. 
List Price: OCR 4mar, $195. 




















The Modet 
830 Image 
Scanner ($2,800) is among'three recently 
introduced high-resolution scanners 
from Datacopy. 


Requires: 640K RAM, 1OMB hard 
disk drive, scanner, DOS 2.1 or 
laier. Nol copy protected. 
Datacopy, 1215 Terra Beila Ave, 
Mountain View, CA, 94043; (415) 
965-7900. 
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Suspended Computing 
ls Made Possible with 
Spring-Loaded Bracket 
Ergotron has introduced a work- 
station that lets you reclaim 
some of the desk space that van- 
ished when you entered the PC 
computing world. The Ergotron 
Engineering Workstation sus- 
pends your monitor and CPU 
over a flat work surface, so you 
have room to work without sac- 
rificing convenience. 

A gas-Spring-powered arm | 
holds your monitor and pro- | 
vides adjustment motion of 6 
inches vertically and 24 inches 
horizontally. The arm also piv- 
ots 180 degrees. The monitor 
can be tilted up to 20 degrees | 











The $499.95 Ergotron Engineering 
Workstation suspends your monuor and 
CPU over a flat work surface. 








and swiveled 360 degrees. The 
arm will support a monitor that 
weighs up to 80 pounds. Your 
CPU sits on an overhead shelf. 
List Price: Ergotron Engineering 







WordPerfect Corp. is 
throwing its weight into the pro- 
grammable relational database 
world currently dominated by 
aBASE Ill Plus. DataPerfect 
combines a declarative program- 
ming language with a menu-driv- 
en definition scheme to provide 
both power and ease of use, ac- 
cording to WordPerfect. 

In keeping with the compa- 
ny’s tight integration among its 
products, DataPerfect is com- 
patible with both the company’s 
top-selling word processor and 
WordPerfect Library. Records 
can be imported in cither delim- 
ited DOS text or WordPerfect 
merge format. Functions can be 
called by a series of Cirl-, Shift- 
, and Alt-function key combina- 
tions, 

DataPerfect supports one- 
to-many, one-to-one, many-to- 
one, and many-to-many data re- 
lationships. 

DataPerfect is also said to 
have extremely flexible report- 
writing capabilities. Reports 
can be viewed on-screen, sent to 
a printer, saved as a disk file, or 


WordPerfect’s Approach to Data 
Management: Programming, Menus 









Workstation, $499.95. Ergotron 
Inc., 1621 E. 79th S1., 
Minneapolis, MN 55420, (612) 
854-91 t6. 
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appended to an existing file. A 
“*subreports’’ feature combines 
information from two or more 
linked files for use in the same 
report. 

Indexes can be created with 
any single ficld or several fields 
in a database. If more than one 
field is selected for an index, the 
fields are concatenated to forma 
sort list that the index will use to 
sort records. Several indexes 
per database can be defined, 
thus allowing records to be 
cross-referenced in many differ- 
ent ways. 

When running on a network, 
DataPerfect allows up to 99 us- 
ers to access a subdirectory or 
database at once. 

List Price: DataPerfect, $595; 
$495 for five additional network 
stations. Requires: 192K RAM, 
two disk drives, DOS 2. 1 or later 
(DOS 3.0 required for network 
use). Not copy protected. 
WordPerfect Corp., 288 W. Center 
St., Orem, UT 84057; (801) 225- 
5000. 
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DataPerfect applications can have a number of panels, which are linked together by 
““‘doorways’’ attached to a particular field, 









Energraphics, 
Version 2.2 


FIRST LOOKS 


Compaq Computer Corp.'s three new VGA 
display products—the Video Graphics Color 
Monitor, Video Graphics Monochrome 
Monitor, and Video Graphics Controller 
Board—provide enhanced resolution and 
high-performance graphics for the company's 
line of Deskpro and Portable computers. The 


Compag Computer's new Video Graphics Monochrome 
Monitor ($225) offers high performance graphics for the 
company’s Deskpro and Portable computers. 


Controller Board, which is priced at $599, al- 


lows users to run applications up to 50 percent 
faster than the IBM PS/2 VGA and is complete- 
ly compatible with both the 8-bit and 16-bit 
standard data bus. Both the color and the mono- 
chrome monitors, priced at $699 and $255, re- 
spectively, can display a graphics resolution of 
640 by 480 and a text resolution of 720 by 400 
when they are used with the controller board. In 
addition, Compaq has added an internal 12- 
MHz Expanded Memory Board option to the 
Portable III that allows users to access expand- 
ed memory when working with applications 
that support LIM EMS, Version 3.20. The 
memory add-in board has a list price of $299. 
Compaq Computer Corp. , Houston, Tex.; 
(713) 370-0670. 


Energraphics, Version 2.2, allows users to in- 
tegrate their drawings and charts—and it sup- 
ports both PC PageMaker and Ventura Pub- 
lisher. The new version, which is available to 
registered users for $49, also includes ASCII 
import, batch file processing, and a slide pre- 
sentation feature. Additionally, Enertronics 
Research has announced Kaleido-View, a se- 
ries of add-on programs for Energraphics that 
generate all visuals in three-dimensional per- 
spective, isometric view, or oblique view. The 
first two products in this series, Kaleido-Char1 
and Kaleido-Map, are priced at $99 each. En- 
ertronics Research Inc., St. Louis, Mo.; (314) 
421-2771. 








Symphony, 
Version 2.0 





edited by Peggy Gavan 
— aed 


With Version 2.0, Lotus Development Corp. 
has removed copy protection from Symphony 
and added enhancements to all the modules in 
the integrated software package. Among the 
new features are automatic paragraph reformat- 
ting, improved spreadsheet recalculation, form 
field editing, and VT-100 terminal emulation. 
The new version also includes an add-in 
80,000-word spelling checker and an add-in 
text outliner. Symphony, Version 2.0, is priced 
at $695. Upgrades are approximately $100 for 
registered users of Version 1.2. Lotus Devel- 
opment Corp. , Cambridge, Mass.; (617) 577- 
8500. 


Baler, Version 3.3, fully supports Lotus 1-2-3 
graphics, macros, and @ functions. Baler is 
priced at $495; upgrades are free to registered 
users who purchased the program after October 
I, and $50 for all other users. Brubaker Soft- 
ware, Lafayette, Ind.; (317) 564-2584 .. . 
3-D Graphics, Version 1.01, has several minor 
enhancements and a new $95 price tag, an in- 
crease of $15. Intex Solutions Inc., Wellesley, 
Mass.; (617) 431-1063. 





MSC Technologies has added the PC Mouse, 
PS/2 Version, to its line of optical mice. The 
new model, which plugs intoa PS/2 mouse 
port, includes Designer Pop-up menus and 


— 





The PC Mouse. PS/2 Version. includes new Mouse Systems 
drivers that suppart all IBM VGA graphic modes. 


drivers that support all the IBM VGA graphic 

modes. The new PC Mouse has a retail price of 
$159. MSC Technologies, Santa Clara, Calif.; 
(408) 988-0211. 
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Program in the fast lane with 





Borland’s new Turbo Pascal 4.0! 


ur new Turbo Pascal* 4.0 is so 
O fast, it's almost reckless. How 

fast? Better than 27,000 lines 
of code per minute. That's more than 
twice as fast as 3.0 and the reason 
why you need 4.0 today. 


4.0 breaks the code barrier 

No more swapping code in and 
out to beat the 64K code barrier. 
Designed for large programs, Turbo 
Pascai 4.0 iets you use every byte 
of memory In your computer. 


4.0 uses logical units for 
Separate compilation 
Pascal 4.0 lets you break up 
the code gang into “units,” or 
“chunks.” These logical moduies 
can be worked with swiftly and 
separately. Compiling and linking 
these separate unlts happens in 
a flash because your compiling 
horsepower is better than 27,000 
lines a minute.* And 4.0 aiso 
Includes an automatic project Make. 








Ld 





4.0's cursor automatically 
lands on any trouble spot 

4.0's Interactive error detection 
and jocation means that the cursor 
sutomaticaily iands where the error 
is. While you’re compiling or running 
a program, you get an error message 
and the cursor flags the error’s 
location for you. 


4.0 gives you an integrated 
programming environment 

4.0's integrated environment 
Includes pull-down menus and a 
built-in editor. Your program output 
is automaticaiiy saved and shown in 
the output window. You can Scroll, 
Pan. or Page through all your output 
and know where everything is all the 
time. Given 4.0's integration, you 
can edit, compiie, find and correct 
errors—aii from inside the integrated 
development environment. We even 
include a command line version of 
the compiler. 


Compatibility with 
Turbo Pascal 3.0 

We've created Version 4.0 to be 
highiy compatible with Version 3.0 
and inciuded a conversion program 
and compatibility units to heip you 
convert 3.0 programs to 4.0. 


4.0 is all yours for only $99.95 














Sieve (25 iterations) 
4.0 Highlights: Terbo Pascal 4.0 Torbo Pascal 3.0 
= Compiles 27,000 lines per minute Size of Executable File 2224 bytes 11682 bytes 
® inciudes automatic project Make Executon speed “W9alseconds 97 seconds 
® Supports > 64K programs ‘ 
‘Sanve ol Eratustnanes, run on an Shlttz AM 
id Uses units for Separate compilation Seca Ow vasce fle above © lea wroll lo wahcate & dllrence in compdahon Speee we Comeded ou CHESS program trem bute Gamentsi 10 gre you 8 fur sence ol Rew 
™ Integrated deveiopment er ae See, 
environment Compilation of CHESS.PAS (5469 lines) 
a eee error detection/ Turbo Pascal 4.0 Turbo Pascal 3.0 
location 
Compitation 124 35 5 seconds 
® inciudes a command-line version sae elgemes ee 
of the compiler nes per minute 27119 9243 
CHESS PAS compded on an 6 Miz (Git AT 
W eo »> 
50-Day Money-back Gveraniee cost te 18M PS/2" and une 1BM® and Ps) 
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tn ‘OAH OM Al 
Sectmuarmaneseteneceeenn rake pr 
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1 ane onc mae a od ae For the dealer nearest you,or to order now. thatch geet! 
‘cn ee Call (800) 543-7543 
ereeeeeerneceee Heretik ens steals re: a 
YES i] I want to upgrade to Turbo Pascal 4.0 Please check boxtes) Suppested Retail Upgradet Saviat No. 
e and the 4.0 Toolboxes 1 Tato Pascal 40 Compe rtd #3005 
Regislered owners have been notified by mail If you are a registered Turbo Pascal user and have Geist fase 
not been noted of Version 4.0 by mal, please call us at (800) 543-7543 To upgrade # you Beep copra ros a an 
have nol registered your produc. just send the orynal registration form from your manual and © Tube Pascal Editor Toolbox 99.98 20.05 
Paymen! with this completed coupon to OD lwho Pascal Numerical Methods Toolbox 9905 20.98 
G lwho Pascal Gameworks, 99.95 28.85 
Pascal 4.8 Upgrade Dept. Name Total product amount $ 
Borland ieternstioaal CA and MA residents add sales tax $a 
4585 Scotts Valley Drive — Ship Address in US please add $5 shipping and hanging tor each product -_——— 
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Qutside LS make payments by bank drafl payable in US. dollars drawn on a U.S. bank CODs and purchase orders 
will not be accepied by Borland. 


Paymet GF VISA O MC O Check © Bank Orat 
Crags card expiration date: 
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"Yo quality lr the upgrade price you must cove the serial nurrber ol the equivatent product you are upgrading 
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Peachtree Brings Its Accounting 
Classic up to Modern Standards 


is 
‘igh Do 


BY MIKE FALKNER 


Peachtree Software, the grand- 
daddy of PC accounting pack- 
age makers, has performed a 
face-lift on its $199 Peachtree 
Complete Il: The Business Ac- 
counting System. 

The new main menu uses 
three windows to help you lo- 
cate the function you want. Al- 
though the menus streamline the 
selection of functions, the win- 
dow-drawing routines are slow. 
To counteract this problem, 
Peachtree provides shortcut key 
sequences. 

Once you are past the 
menus, the basic operation of 
the package is much the same as 
the previous version. However, 
Peachtree has again used the 
new window look to help you 
recall master file information 
from within entry programs. 
When you come to a question 
that verifies a list or a master 
file. you just type the F2 func- 
tion key to display a window 
with the acceptable choices. 

As it worked on the cosmet- 
ics of the product, Peachtree 
also added features to each of 
the modules. Many of the report 





programs now allow you to se- 
lect ranges of data and create 
listings of only the information 
you need. 

The General Ledger now 
contains 13 accounting periods, 
reversing entries, consolidated 
financial statements for mullti- 
ple companies, and monthly 
budgets and prior-period report- 
ing. Accounts Receivable now 
has user-defined aging periods, 
user-defined terms codes, and a 
service invoicing in which you 


Generel Ledger Matutensnce few 
7. L. Janes Euterpe lose 


— foarte Complete 1] Main Mens 
@ ~ Goneral Ledger 
= Accounts Payabte 


can enter free-form text for each 
item on the invoice. Accounts 
Payable has been enhanced to 
easily handle void checks, par- 
tial payments, and multiple 
checking accounts. The remain- 
ing modules have been im- 
proved as well. 

Even though Peachtree has 
upgraded it, the product still has 
a few bad habits. Transactions 
are posted immediately instead 
of in batches. You have to man- 
ually expand files when they are 


Conroy? 1B: TL 
GENERATION &: Ont 


Conaral Ledger Nain fete) 
fi - Ralntonance Prograne ] 


| 
General Ledyer Walntenance Memmi 


0 - Maintaln General Ledgor Opt ion 


Peachtree Complete tt: The Business Accounting System now uses windows to disploy 
up to three levels of menu choices. To start a process, you can use either cursor keys, 
the letter next to the choice, or predefined shortcut keys. 


Battling IBM as if It Were Coca-Cola 


ire 
PG BOOK REVIEW 


BY DONALD B. TRIVETTE 


A low-flying plane pivots into a 
death roll and heads for the 
ground; at the last moment it 
pulls up and executes a series of 
loops and rollovers that show 
there’s an accomplished pilot at 
the controls. Finally the plane 
lands and the pilot, in his early 
seventies, welcomes his weck- 
end houseguests. **Just wanted 
you young hotshots from Apple 
to know us old-timers still have 
guts,’’ says the host. Thal is 
how John Sculley describes his 
first meeting with the legendary 


Tom Watson, Jr., of IBM. 
Odyssey is the autobiograph- 
ical account of Sculley’s jour- 


JOLY SCULLEY 


ney from a fast-track executive 
position at PepsiCo to the presi- 
dency of Apple Computer. 

The book is full of anecdotes 
about both companies. It was 


| with Sculley that Jobs, the co- 





founder of Apple, got his first 
look at Armonk—and was so 
underwhelmed by IBM's archi- 
tecture that he wanted to fly his 
entire staff in to see the homely 
world headquarters of their 
archrival. 

This is a book that even 
those who know nothing about 
Apple will enjoy. Not only did it 
make me want to try a Macin- 
tosh II, it awakened a long-dor- 
mant thirst for a Pepsi. PU 
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Peachtree Complete lI: The 
Business Accounting System 
Peachtree Software Inc. 

4355 Shackleford Rd. 
Norcross, GA 30093 

(800) 247-3224 

(404) 564-5800 

List Price: $199; upgrade from 
Version 1, $99 plus $12.50 ship- 
ping. 

Requires: 384K RAM, 10OMB 
hard disk drive, 132-column 
printer (or compressed 80-col- 
umn printer), DOS 3.0 or later 
(update disk for DOS 2.1 avail- 
able upon request). 

In Short: A welcome upgrade 
to the prior version that adds 
more features, windows, and 
file lookups to the user inter- 
fece. Not copy protected. 
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full. Even the new windowing 
could use some fine-tuning to 
tun smoother. 

Peachtree Complete U in- 
cludes a hefty array of features 
for an inexpensive package. 
The new changes help to 
streamline the product and indi- 
cate Peachtree’s willingness to 
continually improve its soft- 
ware. At $199, it's still a good 
contender in the low-end ac- 
counting package market. _{a# 


Odyssey: Pepsi to Apple 
By John Sculley with John A. 


(212) 207-7000 

ISBN: 0-06-015780-1 
Copyright: 1987 

List Price: $21.95 

In Short: John Sculley’s enter- 
taining story of his years at the 
helm of both Pepsi and Apple 
Computer with a lot of good 
shop talk. 
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the best optimizing compiler 


The professional 
optimizing compiler 
for less than $100 

Turbo C° is a techni- 
cally superior produc- 
tion-quality compiler, 
(Boriand’s equation sol- 
ver, Eureka”, is written in 
Turbo C.) And our Turbo 
C 1.5 offers a new library 
of the highest presenta- 
tion-quality graphics in 
the industry—the kind 
you'll see in Quattro,” 
our new professional 
spreadsheet. 

And spectacular graph- 
ics are just part of the 
brand-new features. 
Turbo C 1.5 enhance- 
ments also include: 

* A professional-quality 
graphics library of over 

70 functions 
¢ A librarian that allows you 

to build your own object 

module libraries 

* Context-sensitive help for 
the language and the 
library routines 


gets even better! 





Turbo C 1.5 gets you into great pictures and adds dazzling new features 


* Text/video functions, 
including windows 

* 43- and 50-line mode 
support 

* VGA, CGA, EGA, Hercules, 
and 1BM 8514 support 

* File search utility (GREP) 


TNTERN ATION ATL 


* Sample graphics 
applications 

¢ More than 100 new 
functions 


For professional-quality C 
at an affordable price, no one 
else comes close to Turbo C. 
Because no one can deliver 
technical superiority like 
Borland. 
60-Day Money-back Guarantee* 


For the dealer nearest 
you or to order, call 


(800) 543-7543 


Minicom system requirements: For the '2M PS/2™ and the IBM® and Caroag® tarviies of personal computers and a 100% compatibies. PC-DOS IMS-D0S*) 2.0 or ater 364K 
“Cumomer sabttachen 1s ous man concer, # with 60 days of purchase Ors produc! Gnes net perform m accordance wih gut clnms. cal our cUBMimA serice department, and wa wil arrange a rotund. 
‘Doras prone wt baderars os reputed Pacerarts ot Rosa introns, ic (met Dew ant pode! races a PadRra/S ws cepolred PaCerwrs Wher report holders Copyright ©1967 Borard mimratooe. be, ene 


It’s easy to upgrade to Turbo C 1.5! 
Just complete this coupon and mail it wih payment before June 30, 1988 Or, call us at (800) 543-7543 and be ready to give our operators your name, 
credit card number, and Ihe serial number on your Turbo C master disk 








Turbe C 1.5 Upgrade Price $ 33.50 Please specity distelle se 54" O 3M" 

CA and MA residents add sales tax Method of Payment Q visa awe O Check G Bank Draft 
Ing and handing Credit card expirabon date t 
In US $5.00 (Outside US add $10) 


Cade l ! LTE TE) a ee NTF 


Total amount enclosed $ 





If the world had one computer communications standard 
you wouldn't need Crosstalk Mk.4 


The fact is, today’s bewildering 
variety of computers demands 
a program like this — an 
entirely new generation of com- 
munications software. 
CROSSTALK® Mk. 4 helps 
your PC perform up to 15 con- 


ousxsx0mt Goocione mtb oa: 


mainframes and minis through mation for experts and novice 

IRMA“and Smart Alec” It works operators alike. 

with most popular modems...em- Maybe all computers can’t 

ulates most popular terminals... be identical. But now at least 

and supports the most widely they can communicate. For more 

used file transfer protocols. about CROSSTALK Mk. 4, see 
Its language, CASL? is your dealer or contact.us.,, 
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Why computer magazines shouldn't try to be The Wall Strect Journal. (Headline from 
Computer Reseller News, October 26, 1987.) 


Continental Drift 
“Our membership administra- 
tor . . . mentioned that we have 
members in all 50 states, includ- 
ing Canada, West Berlin, and 
Saudi Arabia.” 

—Scont Sherer, President's 
column, Technical Support, the 
mogozine of the Notionol Sys- 
tems Programmers Associo- 
tion, July/August 1987 


Department of 
Apt Analogy 


“*C. Itoh seems to like to build 
printers like Sherman tanks, and 
the Jet Setter is no exception. 
Measuring about 30 feet by 15 
feet by 8 feet and weighing 66 
pounds, the printer takes up a 





good bit more deskspace than 
either the Ricoh-based ma- 
chines (like the Tandy, Okidata 
and Epson lasers) or Hewlett 
Packard's sleek new Laserjet 
u.” 

—Brian Starfire, Knight- 
Ridder computer columnist, 
November 2, 1987 


But Is It Built Like 
A Sherman Tank? 


“AST TurboLaser: Postscript 
page language, 35 resilient 
Adobe fonts, 300x300 dpi, 8 
pages per minute, 3 MB RAM, 
$3495."" 

—San Jose Mercury News, 
November 3, 1987 





edited by Bill How 


Se 


Classified Intelligence 


Programmer analyst. De- 
sign, analyze, develop, 
modify, test & debug of a 
real time enhancement in a 
network environment . . . 
must have pacific knowl- 
edge & expertise in the Unix 
SystemV... 

—Newark (N.J.) Star- 
Ledger, November 17, 1987 


IBM PC. NEC monitor, Ep- 
son dot matrix printer & 
Olympia daisy wheel, Gas 
Turbo Pascal Assembler & 
Basic. Lotus 123, WordPer- 
fect, R-base 5000 and extra 
software. $2700. Call xxx- 
xxxx, ask for Elmer. 

—DMonday Morning (Co- 
lumbia, Md.}, November 
16, 1987 


IBM AT—20 meg hd, 2 kb 
memory, in hands color 
monitor & printer. Sftwre 
also. $3100/bo. XxXx-xXxx 
—The Washington Post, 
November 14, 1987 


Printronix Printer, Work 
Horse, 150 lines permitted, 
multi-part forms, PC com- 
patible, excellent for mail- 
ing service, $1000. Bob 
AXN-AXAX. 

—Houston Chronicle, 
November 17, 1987 


Manager Moose with Tele- 
Paint for IBM-PC or Com- 
paq 286, new, trade for desk 
utility . . . or sell for $50. 

—The Signal (Fort Gor- 
don, Ga.), November 4, 
1987 


i CASE OF 
EMERGENCY 


Heard or seen anvthing offbeat. unusual, or just plam dumh ubout the computer indus- 
try? Send your offerings to Communiqués, PC Magazine. One Park Avenue, New York, 
NY 10016, or MCI Matt 157-9301. Please print vour name legibly; include the name . 
city, and publication date of any newspaper chipping: and inctude your T-shirt size. 
Contributors receive $50 and a PC Magazine T-shirt. in case of duplicate entries, the 
earhest postmark prevails, Sorry, but enines can’t be acknowledged 

Winners for this issue. Randy Swart (in hands monitor), Saul Rubin (pacific 
knowledge), Dottee Wiman (150 lines permitted), Dave Bowles (Gas Turbo), Hugh Lo- 
key (Manager Moose), David Shaw (membership in all SO states), Richard Flynn 
(monochrome color display), Bill Steele (downward ascent), David Poole (30-foot 
printer), Gregg Morris (resitient fonts}. 


What's wrong with 

this Computer Accessories 

ad (PC Magazine, November 24, 

1987)? The graph is in calor. The monttor is IBM's Personal Computer Display. 
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9/18 MHz Zero Wait State 

21 MHz Throughput 

@ Intel 32 Bit 80386 CPU (18 MHz), 9/18 MHz software (keyboard) 
switchable clock 

® Norton Sl: 21 (Processor Speed) 

® 200 watt P/S, 110/220V selectable 

@ CMOS memory, 16 channel Interrupt. 7 DMA channels 

@ 512K interleaved 32 bit RAM on board 

@ RAM can be expanded to 16 MB of 32 bit high speed interleaved 
memory 

@ 2-32 bit, 4-16 bit & 2-8 bit expansion slots 

® Supports 80387 math co-processor 

(Phoenix BIOS optional) Award BIOS 

® High capacity floppy contoller card 

@ 1.2 MB floppy drive 

@ Serial port (Com 1), optional 2nd serial port (Com 2), parallel 
port & (optional) game port 

@ Hardware Reset and Turbo L.E.D. 

® Clock/calendar with battery backup 

@ Enhanced keyboard (101 keys) 

= Complete documentation Included 

© High quality, heavy duty packaging 


Stanford 386-16/1 is S197: 
6/16 MHz mare Wait State 

19 MHz Throughput 

Same configuration as in System 386-18 except, 


@ Intel 32 Bit 80386 CPU (16 MHz), 6/16 MHz software (keyboard) 
switchable clock. 
® Norton SI: 18.7 (Processor Speed) 


Same configuration as in System 386-16/1 except Includes socket for 80287 
math coprocessor. 


od “ & ww | a 
6/12 MHz 
Same configuration as in System 286-16/1 except, 


®@ 80286-10 CPU, 6/12 MHz Switchable. 
@ 512KB 100 Nano Seconds, 0 wait state DRAM, installed 


ChanfnarA 20f, 42 


‘ Det "i 


SOFTWARE COMPATIBILITY O/S2, DOS, MSOOS, Xenix, Noveli Network, dBASE, Lotus, AutoCad and Symphony. ALL TRADEMARKS ARE COPYRIGHTED BY THEIR RESPECTIVE OWNERS. 


10/ 16 MHz rt Wait State 

16 MHz Throughput 

Same configuration as in System 386-18 except, 

@ Compact size AT main board 

® Intel 80286-12 CPU, 10/16 MHz software (keyboard) switchable 
clock 

@ Award BIOS, Norton Sl: 15.9 

® 1024KB (one megabyte) 80 Nano Seconds, 
Installed 

@ Selectable between zero wait state (10/16 MH: 
state (8/12 MHz) 

10/12 MHz Zero Wait State 

16 MHz Throughput 


Same configuration as In System 386-18 except, 

@ Compact size AT main board 

@ Intel 80286-12 CPU, 10/16 MHz software (keyboard) switchable 
clock 

@ Award BIOS, Norton SI: 15.3 

® 1024KB (one megabyte) 80 Nano Seconds, 0 wait state DRAM, 


ag 
»79f IN ¢OAR 
| 286-10 as 


Cb nfor oak 
6/ 10 MHz 

Same configuration as in System 286-16/1 except, 
@ Regular size AT main board & chassis 

® 640K (120 N/S) DRAM on board 

@ Phoenix BIOS 

@ AT/XT style keyboard 

® Hard disk and floppy controller card 

® Serial/parallel/game ports are optional 


CDECIA! NEFERC 
wl 1 4 


wait state DRAM, 


iz) or one wait 




















Monoaraphic Sy. //Hi lutio: 


Monochrorne Monitor and Monochrome Graphics Printer Card 


20 A/B Hard Dick Manoaranhic Syste - 
20 M/BD Ha sk Monograph cSystem *1349 
iin ae -) Ae 29°74 


w/Thompson E.G.A. Monitor and E.G.A. Card 









CUSTOM DESIGN your system at anun! 





full detalls on acon line of all ex 


















STANFORD 
SYSTEMS 








GUARANTEE COMPATIBILITY* 


Compare Us For Quality, Price & Performance 


EEMS MEMORY CARDS [7 
ENHANCED VERSION 


EEMS RAM Card For AT (EN $:1.59°° 


16-bit 2 MB extended or expanded memory per card and up to 4 cards per 
PC/AT. Software supported: DESQVIEW. Framework, Symphony and Lotus 
1-2-3, plus others. Supports speeds of 10 MHz.0n PC AT. Board comes with 0.K. 


EEMS RAM Card For XT or AT $129” 


EEMS RAM Card For 386 System $239 
32-bit 2 MB extended memory card for the 386 AT system board 


NETWORKING i 
Xenlx Multl-Terminal Card WHE S599 


@ Microprocessor-based intelligent terminal controller. Z-80B CPU 

® 16 KB dual port RAM, 8 KB local RAM 

@ 6 asynchronous serial channels 

® Compatible with any Xenix-supported terminal/device 

@ Includes drivers for (Santa Cruz) SCO Xenix V2.2 and Microsoft Xenix V2. 


Stanford Intelligent (i! $499 
Net-II Card 


Ether Net/Cheaper Net specification. 80186 processor & 82586 LAN co- 
processor on board. Protocol: CSMA/CD, IBM NET BIOS compatible. Data 
transfer rate: 10 MB/S. Network software compatibility: PC-NET, MS-NET, 
Novell's Advanced Netware. 


Stanford 4.77/10 [ns $499 
@ 4.77/10 MHz, software switchable M/B 

@ Phoenix BIOS. Norton SI: 3.3 

@ 640K 120 N/S DRAM on board 

® 360K floppy drive & controller 

® AT/XT style keyboard 

@ AT Jr. case, XT size with AT features 


Stanford 4.77/8 as $399 
Same configurataion as 4.77/10 MHz XT, except, 


@ XT slide case 
® 256K 150 N/S DRAM. Norton SI: 1.7 


If Stanford Systems prove incompatible, return the system with original 
published version of the software mentioned within 30 days of invoice date. 
We will replace with a compatible system or at our option refund purchase price. 








® Same day Shipping in Most Cases. 

® High Tech Integration on our Premises in San Jose, California. 
= 48-Hour Burn-in Testing. 

® One Year Limited Warranty on all Stanford Systems. 

@ Free One Year Technical Support on all Stanford Systems. 
= Free UPS ground shipping within continental U.S.A. 

@ Free credit card usage. 


Call Us For Volume Discounts/Reseller/Dealer Discounts. 
Corporate, government & university P.O.s are welcome. C.0.D. 
Certified Funds, Visa, Master Card, American Express Accepted. 
Leasing available at very attractive rates. 





TO ORDER CALL: 

1-(800) 248-4786 

In California: (408) 435-1515 
Tech Support: (408) 435-2626 

FAX (international Sales): (408) 435-8424 


Hours: Mon-Fri 8:00 am — 5:30 pm PS.T. 
Sat: 10:00 am - 2:00 pm P.S.T. 


COMPUTERS 
Manufacturers 
of 
Stanford 
Systems 
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i ACCOUNTING SOFTWARE 
You’LL NEVER OUTGROW. 


“Managers of growing 
businesses...can be 
confident that their 
companies will not 
outgrow the software.” 


—PC MAGAZINE 
September 15, 1987 


Editor’s Choice. High praise from a 
highly respected source. If you're looking 
for accounting software, you'll want to 
know more about the newly released 
Version 3.0 that experts agree is second 
to none 


13 Integrated Modules 


Accounting General Ledger— 
Accounts Receivable—Accounts Pay- 
able—Payrol!—Assets/Depreciation 
Distribution Inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 
Manufacturing Bill of Material Pro- 
cessor—Material Requirements Plan- 
ning*—Master Scheduling* —Job 





Costing* 
Plus there's a Report Writer that allows peed and Data Integrity. Macola 1-800-468-0834 
customized reporting and can easily software is written in Micro Focus In Ohio, 1-800-468-0833 


transport data files to popular spread = CQBOL for maximum speed and data 


sheet, word processing, and data base —_ integrity (source code available). For ‘ 
programs. your information, IBM has licensed Micro 


Proven Network Compatibility. Focus COBOL as their SAA standard for SOFTWARE 
Macola Software reflects five years of the new PS/2 and 08/2. 

experience with Local Area Network Running is Believing. Your choice of PO. Box 485 

(LAN) applications and five generations Macola Software is the only measure that Marion, OH 43302 

of enhancements. counts. For detailed information, “live” (614) 382-5999 

No other micro software can say the demonstration modules, or for an autho- Powerful accounting for 
same. rized reseller in your area, call today: successful companies. 


“Under development, to be released IBM, PS/2, OS/2 are registered trademarks of IBM Macola is a regstered trademark of Macola. Inc Micro Focus is a registered trademark of Micro Focus Corp. 
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Customer File - 587KB. 
CUSTOMER.DBF 


dBASE Rode erfr'-2- 


Last year we met a crazy programmer who said 
he could build a database with the power and 
capacity of GBASE and put it fraside 1-2-3. 
Well, he works for us now, and if you know 
anything about database programs, his baby 
is going to knock your socks off. 

Introducing @ BASE, a full-feature rela- 
tional database add-in for [-2-3. Now anyone 
who knows how to use 1-2-3 is an instant 
database wizard because @ BASE tums I-2-3 
into a powerful “front-end” for database appli- 
cations. /t3 as easy as 1-2-3. 


Huge capacity 


If you've every tried to use I -2-3 as a data- 
base manager, there's a good chance you've run 
out of memory. That’s because I -2-3 stores data 
in the worksheet. @BASE stores data on disk 
where record capacity is virtually unlimited. 
You'll never run out of memory again. 


Brains and brawn 


@BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,® but it operates In concert with 1-2-3. 
You get the best of both worlds. 1-2-3 gives you 
tools for data analysis. @BASE gives you big 
data capacity. Brains and brawn. It's a nice 
combination. 

In minutes you can build a worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date results, simply 


load and recalc the worksheet. Fresh database 
information is automatically linked from disk. 


Industry-standard file format 


@BASE uses exactly the same file format 
as dBASE III and dBASE III Plus. dBASE is not 
required to use @ BASE. But if you have stan- 
dardized on dBASE, @ BASE fits right in. 
@BASE reads and writes dBASE files directly. 
No conversion is necessary. 

At less than a third the cost of dBASE, you 
may decide to use @ BASE instead of dBASE 
throughout your organization wherever users 
need easy access to dBASE information. 


Serious Performance 


@BASE beats dBASE It Plus in benchmark 
tests.* @BASE is up to 3.7 times faster! 


= 


Pack database a min I. 
Sort database 10.8 min 4. = 


“Test with 4,000 records, 34 fields per record 






@BASE works with | -2-3 Release 2 on 
the IBM PC, XT, AT, PS/2 and compatibles. 
Only $195. No competing add-in database can 
match @BASE for power, compatibility and 
performance. Nothing even comes close. 
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Introducing @BASE 
(pronounced “at base”) 





@ BASE™ puts the power of dBASE III Plus® 
inside I-2-3.® 


With @ BASE you can: 

* Instantly transform an on-sheet database 
to a dBASE-compatible database on disk. 

¢ Use I-2-3 asa “front-end” for existing 


dBASE applications. 

* Build a complete database application 
from scratch using [-2-3 to control 
database functions. 





@ BASE Features 


* Huge capacity — data is stored on disk. 
* Concurrent access of muitiple data files. 
* Occupies only 72K RAM + 8K per open file. 
* Fully compatible with dBASE III file format. 
* Flexible data structures: 
~ Table view 
— Form view 
- Crosstab view 
+ Powerful Query/Selection commands. 
+ Bi-directional data transfer: 
— from worksheet to database 
— from database to worksheet 
« Dynamic link between worksheet and data- 
base using new database @ functions. 
* Fully compatible with 1-2-3 macros. 
* Multi-level sort (ascending/descending). 
* Mark records for deletion. 
* Pack database (delete marked records). 
* Global multi-field search and replace. 
* Create/modify database definition. 
* Extract database definitinn: 
— from DBF file on disk 
— from data range in worksheet 


¢ And much much more! 
@BASE: 
Please send me: 


copies of @ BASE at $195 each 
Include $3.75 shipping ($12 outside USA and 
Canada) MA residents add 5% sales tax. 


Payment VISA MC AMEX Diners Check 
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"900-445-3311 


FPERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD, MA 01742 

617- 897-1575 
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dBASE Users! 


Independent Reviewers Say: 


Nobody Beats The Fox 
... Nobody's Even Close 






FoxBASE+ 


Quicksilver 





FoxBASE+/386 







dBASE III PLUS 


















Data Based Advisor 


FoxBASE+ Fastest By Far 


BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Caicksiiver needs an hour 
and 40 minutes. 


Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE + zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE-+ /386 ran them in only 7 
minutes! By contrast Clipper took 53 


dBASE III PLUS 


FoxBASE+ 







BYTE Magazine 


minutes, Quicksilver took 59 minutes, 
and dBASE III] PLUS took an hour and 
18 minutes. 


Why Waste Your Time? 

BYTE’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
You can run with Fox... .or you can 
craw! with them. 


FoxBASE+ Delivers Now... The 
Others Only Promise 

We're totally committed to insuring 
that FoxBASE+ will always be fastest 

. ..now and in the future. You can’t buy 
a faster product. 


But that’s not all... 

FoxBASE+ offers other great features 
like: true compatibility . . . familiar 
interactive commands like BROWSE 
and EDIT... ‘‘dot-prompt’’ program- 
ming. . .major language extensions. . . 
ideal development environment. . .and 
a money-back guarantee, 


So call us for the details. After all... 


Nothing Runs Like a Fox. 


FOXBASE < 











FoxBASE, FoxBASE+, and FoxBASE + /386 are trademarks of Fox Software. 
dBASE III PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Quicksilver is a trademark of WordTech Systems. 


“Using the benchmark timings published in BYTE, September 1987. 
**Using the suite of benchmarks published in Data Based Advisor, March 1987. 
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Fox Software 

118 W. South , Perrysburg, Ohio 43551 
(419) 874-0162 Telex: 6503040827 FOX 

FAX: (419) 874-8678 





8 BILL MACHRONE 


VIEWPOINTS 


$0286 R.LP 


_ The 80286 is a dead chip. It’s been superseded by the 80386, which has everything that the 
80286 was supposed to have. And yet the 286 is having its best year yet. Why? 








month. It’s great to get the feedback 
from these active user/readers. Typi- 
cally, they're deeply involved in the speci- 
fication and selection of computer equip- 
ment where they work. | ask a lot of 
questions about the hardware and software 
they use, the differences between their 
work and home machines, and their future 
plans for hardware and software. 
One question I’ve been asking lately is, 
“What technology will take you through 
the end of the decade?"’ Only a tiny frac- 


[re one or two user groups each 


tion, perhaps 2 percent, think that the 8088 _ 


will see them through. That makes sense. 
You can’t build a bridge to the future on an 
obsolete technology. The 8088, after all, 
was designed in the mid-1970s. 

The rest of the audience invariably splits 
fifty-fifty on whether they need an 80286 
or an 80386. This makes sense; they are, 
after all, being torn in two directions. 


WE WANT IT People want the 80286 
because it’s the next generation up from 
the still-predominant 8088. (There are 8 or 
9 million 8088-based machines out there, 
and somewhere between 2 and 3 million 
80286-based machines.) They want it be- 
cause it runs three times faster than the 
8088. They don’t necessarily want it be- 
cause of OS/2. A lot of users ask me if 
they’re going to be forced to upgrade to 
OS/2 in order to stay current. It's begun to 
sink in that they don’t have to even consid- 
er OS/2 until there’s an application they 
want to run that isn’t available in DOS, or 
that runs so much better under OS/2 that 
it’s a fait accompli. Big, high-end database 





programs are likely to be among the first to 
weigh in. But 80286s in general, and OS/2 
in particular, are not shaping up as the way 
to extend the life and utility of DOS appli- 
cations. 

The other half of the audience is fully 
prepared to skip a generation and go right 
to the 80386. They've got perfectly good 
reasons: The 80386 nuns twice as fast as an 
AT. It does a far better job of emulating an 
8088, in that it can emulate multiple 
8088s. That makes multitasking old DOS 
applications a snap. (Well, relatively 
speaking. The programmers who did Mi- 
crosoft Windows/386 and DESQview 
didn’t think it was such a snap, but at least 
it was doable.) The 80386 is also where In- 
tel is putting its efforts in terms of faster 
clock speeds. Intel's thinking seriously 


about what it could be doing with 24 MHz. | 
| for the 286, right? Wrong. 


Also, there’s no 80286-specific soft- 
ware. Okay, OS/2 is technically 80286- 
specific, but I prefer to think of it as pro- 











tected-mode-specific. In fact, the OS/2 
development team had to program defen- 
sively around the 286's brain-damaged as- 
pects, especially in memory management. 
The 80386 implementation of OS/2 will be 
easier, faster, and more flexible. 

The 80386 enjoys several applications, 
development tools, and utility programs 
that are 386-aware and use 32-bit instruc- 
tions and other features to get the job done 
faster. Among applications, the 32-bit ver- 
sion of Q & A is notable. Development 
tools such as those offered by Phar Lap and 
utilities such as Bob Smith's 386ToThe- 
Max unleash the potential of the chip. 
And, of course, DESQview and Win- 
dows/386 do a superb job of integrating 
your existing DOS applications. 


DONT COUNTITOUT  Soit's all over 


There’s just one little obstacle—price. 
Even with the increased production of 
80386 chips, motherboards, and ma- 
chines, you still pay a premium of $1,500 
to $2,000 for the privilege. Logic may dic- 
tate the 80386, but budgets have a way of 
speaking louder than logic. 

The hardware manufacturers aren't 
making it any easier. A raft of lower- 
priced 286 machines was announced in 
November at Comdex in Las Vegas, and 
the manufacturers were gambling ona sure 


thing. One of the big gripes about OS/2 is | 


that you need a pretty expensive machine 
to mun it. The hardware folks have been do- 
ing everything in their power to remove 
that objection. These machines are cheap- 
er and faster than ever and are fast becom- 
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Mustration. Leshe Cober 


10MHz 


Complete System . 
with (2) 360K Drives 
& Monographic Monitor 
Assembled & Tested 
With MSDOS 3.3 
Add $69.95 


@ 10/4.77 MHz 8088-1CPU 

™@ 640K RAM 

@ 150W Power Supply 

® (1) Serial Port 

@ (1) Parellel Port 

Wl Hercuiee Compatible 
Video Card (720 x 348) 





@ (1) Game Port 

@ Clock Celendar 
w/Bettery Backup 

@ 101 Key Enhanced 
“AT” Touch & Click 
Style Keyboerd 


a Quelity Hi-Resolution Amber Monitor w/Tilt & Swivel 


Mono Syatem w/20MB Seageta HD «es: 
Mono Systam w/30MB Miniscriba HD. ~ 
Base Unit w/o Monitor or Video Card ». ) 


$849.00* 









“Single 360K Floppy Dive, 


Option Upgrades for XT10 & AT12: 
Hercules to CGA with CGA Card and RGB Monitor Add ...........csssesrseeeeee $170.00 
Hercules to EGA with EGA Card (operates in CGA, MDA, or 


HGA modes)and Packard Bell EGA Monitor Add . 


1] 


30 DAY SATISFACTION GUAR! 
Your complete satistaction Is our top priorty. Any 
Swan system may be raturned within 30 days from 





NTEE 


tha date of shipment for a full refund. * 
mya FOR YOUR PROTECTION WE GO THE 





EXTRA YEAR Atull1 yaar ware: Me) is Included, 
with @ 2nd year SEW (Swen Extend 


Warranty) 


evailable. Call or write for details. 





TECHNICAL 


FAST DELIVERY... 
PPORT Our support steff Is on 






We ship within 24 hours! 


call 9-5 Mon-Fri to answer all of your questions end 
make sure thet you get the most from your systams. 








| output NIBBLM CE crecrernesesne ct erecencresss co cceesese: 
* items ag tb eth de 88-new, without modi! 





12MHZ ~e 


CompleteSystem 
with 1.2MB Drive. 
& Monographic Monitor : 
Assembled & Tested { 
With MSDOS 3.3. ys 
Add $69.95 ; 


I 80286 12/10 MHz (Keyboerd 
Switchable) 13.3 Norton S.i.Rating 

B 640K of RAM on 1MB Motherboard 

§ 200W Power Supply 

| Ports: (1) Serial , (1) Parallel, (1) Game 

8 Duel Floppy/Dual Herd Drive Controller 

B (8) Expansion Slots 

1 101 Enhenced “AT” Touch & Click 
Style Keyboard 

| Clock Calender w/Bettery Backup 

| Herculee Compatible Video Card 
(720 x 348) w/Perellel Port (2nd) 

j Quelity Hi-Resolution Amber Monitor 
w/Tlit & Swivel 


Mono Syatam w/40MB 

Miniscriba HD #3650 @4 395.00 
Seaucasasseesesses & y 

Mono System w/40MB 

Seegete HD #251 $ 4AQ! 


seccesccccscssnnsaw | 


Base Unit w/o Monitor 
or Video Card 


eesscccessssssssscses wp 





sosssssesseeesees $399.00 


Monographics half card (720 x 348) 

Hercules Compatible w/parallel port ........ $69.95 
Color half card (640 x 200) 

CGA Compatible............ scvseeee $69.95, 
Monographics, Herculas Compatible, 

2 Floppy Controller, Parallel, Serial, Gamepon, 
Clock & Calender w/Battery ‘Backup......§119. 95 
Same board as above,except with CGA 

$109.95 | 








AMERICAN 

Design CAD 3.0 cxccsssann $189.00 
ANSA 

Paradox (1.1) ccccsswenye $349.00 
Paradox (2.0) 1 $459.00 
ASHTON-TATE 





BOEING 
Boeing Cale cccssnsessssms- $209.00 
Boeing Graph a annnanes $199.00 








(QU ATIC ec reccsssnnserncces $119.00 | 

eoseere $104.95 
REMNOX ..corerneersrereercerereeren SOV9S | 
Rafiex WorkShop — ene $44.95 | 

| Sidekick(unprotected) —..$54.95 
Traveling Sidekick Bundie$79.95 | 








Turbo Pascal N. Methods$62.95 





Turt00 PIOIOg esscnoscsanernse’ $64, 
Turbo Prolog Toolbox ....$62.95 
TUPdO TUtOr seeeeemeoreeroner $27.95 








[PC LAPTOP COMPUTERS) 


$1,595.00 | 
$2,395.00 | 





| Mu uitispeed.$CALL | 
ees ers 


PRINTERS 





1000 Rainbows, 1... cme SCALL 


OPEN: 8:00AM-9:00PM Mon-Fri; 10:00AM-6:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


TUSSEY COMPUTER PRODUCTS 


P.O BOX 1006 
STATE COLLEGE. PA 16803 





































a 

Graphics Library Disks .....$26.95 
Print SHOp 0... -senceseersnnanes $39.95 
Print Shop Companian......$32.00 
Toy Shop wore $4295, 
CENTRAL POINT 

(COPY IIPC A 
Option card... » $79.95 
PC Tools $27.00 
CHANG LABS 

Rags To Riches. $289.00 
DAC SOFTWARE 

Dac Easy Accounting ....-.$89.95 


Dac Eesy Acct. Tutor ........$19.95 
‘Dac Easy Peyroll. .............$39.95 
Dac Eesy Payroll Tutor .....$24.95 
DAYBREAK 

Silk $89.95 
FIFTH GENERATION 
‘Fastback a. $8S. 
FUNK 

SIDOWSYS meecsscecrssciercesssr SITS 
GENERIC SOFTWARE 
Gonenc CADD 3.0 «2.0.0.0... $99.95 
Generic CADD w/Dot Plot $89.95 























LIFETREE 

Volks Woler (1? 0.20202... $157,00 
Words & Figure $137.00 
LOTUS _ ~ 
423 eneeee $307.00 
Freelance Plus ..........$369.00 
HAL sss essscssseennsecesnmeee$ 119.00 
Manuscript —.... $337.00 
| Symphony $439.00 





2 || Word Version 40 $299.00 


MECA 
Managing Your Money ....$119.95 
MERIDIAN TECHNOLOGY 
Caroon Copy Pius cerinsane$102.00 
MICROPRO 
* Wordstar 2000+ 2.2. $219.00 
Wordstar Prof Re! 4 ......--$249.00 
MGRORIM 
Graphics $189.00 
‘ae Base System 5 $427.00 










i] 





TO rfOSO oft bo 


Pc Exel ance, $31 9.00 | 
Access seenreer $159.00 
Bookshelf w/CD ROM, eS CALL 
© COMPIET ..cvesorersaer $249.00 
Chart 3.0 ....cccssenssne $249.00 | 
Flight Simulator srsrsen $3295 
Fortran $267.00 
Macro Assembler -.ror. $87.00 
| MS-008 & GW Basic. SCALL 


















PASCAl -.---seseesensseseessor $187.00 
PC WOKS cssscsenssercninom SCALL 
PrOJOCt ceoseesee vereceonannsesee $329.00 
F QUICK Bast, oescnrcssescrees $57.00 
| WINdOWS 2.02 -rvccensenrea $70.00 
WIndOwS/386 .0..00e.-00- $149.00 


MICROSTUFF 
Crosstaik XVI $94.00 


NORTON PRODUCTS 
Norton Commander -o-c2$39.95 
Orton Utstt@S nr nnceeer- $49.95 


Norton Advanced Uulities .$84.00 








| 30MB Hard Card (65 ms) ..... 





4 ST-225 20MB wicont. 














30M8 XT Drive w/cont.(65 ms) ... 


30MB AT Hard Card .....s.. ae 
40MB AT Drive (65 MS) .-..cesssseueeee $359.00 








SETTLE FOR LESS...t¢P SHIP 








EXOCUTVO FilO .ccssrereerseere $29.95, 
Executive WIE nsrscccccseseee $39.95 
VP Gra PhiCs cercsereeerereeeiee 79-95 
VP Expen seconsee $79.95 
VP INO sara neesesssesnennssenertern 99-00 








VP Planner... $62.95 
VP Planner Pius. $99.95 
PERSONICS CORP 

"Smart Notes 


First Publisher... 
Hervard Total PM 


rap! 
PFS First Chaice wean $88, 00 
Professional File s.r: $139.00 
Professional Pian 

Prolessional Wnite ......$109.00 











UNISON WORLD 
Newsmaster .... v0 $69.95 
WORD PERFECT 

Word perfect ....sses:srcnscess 
EXCCULIVE «-ronerserssreverereeee SUZT A “00 
LIDFALY wsveseonectarerensanneessne $79.00 
Mats Pian cscs: SCALL 
XEROX 

Ventura Publisher «$459.00 








| 
e.00 | 
$429.00 | | 
$479.00 








SS Sus an 1 

TAPE DRIVE BACKUPS: YR WARRANTY 
40MB XT Tape (Internal).......$339.00 
40MB XT Tape (Extemal)......$459.00 
40MB AT Tape (Internal) .......$359.00 
ie AT Tape (Extema)......$339.00 


logies 























































G5 MS) sss. $289.00 | 
ST-238 30MB wicont.(65 MS) se. $359.00 | f 
Staines | | 5 
ae (45 8) enmnenenn 8540-00 1 F013 TTL (Green) 
| Gi | 7623 TTL (Amber). 
|} File Card 20.. | 8515 RGB cesssecsssses 
} File Card 30 = 8083 EGA.......... rose te 
J AT FAHD Controller ....sssssscecesen “$159.00 8873 Multimode ... $479) 00 | 
—— —_— fy be ae j 
PC ADD ON BOARDS MONITORS 
TTL Monochro: 
re EE Aiciaiaasa sana 
Acseriegel 125k} na fern inte yest Graen.or White ...- .--.---.$149.00 


Rampage AT -escserrssus- $419.00 





Rampage PC 

B Pak+(64k) 20... 0-cccee SCALL 
AD MITE HL anssarennenrnssremeres 1 59.00 
ATI 

Graphic Solution — $169.00 
EGA WO MEE ..csecsesesecnnnnee $274.00 
BOCA RESEARCH 

CALL FOR PRICING ON VIDEO 
CARDS AND BOCARAMS _ 
HERCULES 

Graphics Plue mo $179.00 
W-Color Card ....orerenssree $299.00 


Other Hercules boards In stock... 
Call tor price 


meee 


XT RAM CARD w/0K. oats 95 
wiS12K 120 ns RAM .....$199.95 
wiIMB 120 ns RAM.......$239.95 
w2MB 120 ns RAM........ $374.95 

AT RAM CARD w/0K $119.95 
w/512K 120 ns RAM.....$199.95 
wiIMB 120 ne RAM ......$259.95 
w2MB 120 ne RAM socse $399.95 


SARADI NEW Low prices | 
Autoswitch 350 .....c00-$149,00 | 
Autoswitch 480 ssssonnone $1680 00 








CGA 
Monochrome Graphics .....§94.95 
Memory Expansion ..........$CALL 


MOUSE IMSI 
[fe mouse w/Dr. Halo Il $89.00 






Packerd Bell Amber w/std $97.00 





Pene@somc M122A,. .rorssee- $99.00 
Samsung TTL $89.00 
RGB 

Magnavox 8515 ........-;..$289.00 
Thomson ... All Models .... SCALL 
Zenith 1330 $407.00 





NEC Muttsyne tl... $CALL 
Packard Bell | 
EGACGA/TTL Auto ..$419.00 
AMARK 722 sesmesreereoeer $477.00 


| Thomson Ultrascan ....$499.00 





Zenith 1470 EGA com $219.00 


CURTIS 

















TELEX: 620 37762 (TUSSEY UD) 


CALL TOLL FREE 1 -800-468-9044 


FAX: 814-237-4450 
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Inside PA 
Call 814-234-2236 

















spe orders over $50. 00 & Acces- 
sories/Peripherals under 8 pounds will 


beshipped FEDERAL EXPRESS ree even 


et these pricee) You only pay TCP'e etenderd shipping charge 
of $4.00 par order. Ordere erriving before 1:00 PM our time 
willbe shipped out same day. ff part of your order is back- 
ordered the remainder will be shipped UPS Ground for FREE! . 


SECURITY 


@ Your Credit Card is not charged until your 
order is shipped. 

@ We insure your order at no extre cost to you 

@ Tussey is @ financielly strong end well 
established company. 


c =p C1IDDHeT 
@ Aiter sales suppor 
@ Knowledgeable staff, all gredueies of 

Tussey’s “Computer ‘Boot Camp’. 
@ Our edvanced werehouse/materials 

handlini ing sysiem sssures your order is 

shipped out aoa & on time. 
a ete IBM 5360 ellows instant order and inventory status. 


To order by mall: Ws accept money order, certified check, personal check. 

Allow 2 weeks for personal & company ‘checks to clear Shipping $400 tor 

sottware and accessonies/ $10 00 for fade and color monttors/ $8 00 for 
' hsk drives end other monitors/ Add par box smpped COD Call for 








| 
| 
| 
J 








other shi charges Additional Aes required on APO, FPO, AK, HI. 
Terme: Re baices ces REFLECT = 
CASH DISCOUNT, ADD 1.8% 

FOR MASTERCARD OR VISA. 

All s Include aco sara xin 

ALL SALES ARE FINAL ve items replaced of repaired at our ie 


lion Pennsyivama residente add 6% sales lax Prices and terms subject to 
change without notice. 


EDUCATIONAL & CORP ACCOUNTS 


Purchase orders accepted CALL 1-800-533-1131 
from qualiied corporations 


andinatustions Inside PA 814-234-2236 















iaankac. 
MODEMS DISKS 
Hayes Smart Modem per box of 10 3.50" 5.25" 
12008 $259.00 | BONUS 05/00 3695 
2AO0B o-oeervrreerseersrevereereeere SCALL MAXELL OS/DD $1795 $995 
Swan Technologies VERBATIM 05/00 $1995 $995 


DSO $1795 $695 


CHIPS 


Includes PC Talk Ill software 
1200 baud Internel ........... $69.00 
2400 baud Internel ......-..$ 119.00 
Packard Bell External 

300/1200 DAU -neaenenses $149.00 
{ 2400 baud External $279.00 
} US Robotics Sportst: 
3800/1200 DAU --ersesess020$ 139.00 
| Ventel Modems 

Call tor best prices on all models 
Zucker 

300/1200 Half Card Modem 


| WAIN SOMWAFD ..sreseceneecore SE7.00 | 


SONY 


intel 


Numeric 
























“Call for Pricing 


on Memory Chips. Prices 
ere too voletiie to list!ll 














ec1si2 512 | 


ull | Full PC 


aes. @ SMHz Processor 3 Avail- 
sbleSlols @ 512K Memory @ Par- 
elle! Port, Seria! Pont, Geme Port 
Slandard M Microsoft Compatible 
Mouse @ MOS-DOS 3.2, 
GEM Desklop, GEM Basic 
2 @ CGA Video Card 


CALLFOR BESTPRICE | 
















Paw ola be ord ~ 


SPEED UP YOUR COMPUTER! 





NOT CURY 


PROTECTED 


ave a aie 123 FILES IN 1/2 THE TIME. 


7 fl daa 
avenge. ti 
pt Toe gt faster! FLASH will make 


processors, accounting programs, data- 


speed 


ram of its kind. At right is a list 
Kon 


rams, & spreadsheets operate at top 
| FLASH i isthe fastest & most versatle 
of compar- 


of FLASH to Lightning features. 


FREE OFFER: 


FLASH RAM-DISK & FLASH KEYS 


Uols FLASH RAM DISK & PLASH KEYS ree 


FLASH RAM-DISK uses memory only wor 
needed and frees up the memo! pal 
RAM-DISK files are deleted. 
up your cursor for scroili Aer. 
sé programs normally sell for 4 each. 


command or run ANY of 


ea etensau Wotan 


imagine DOS at 
, et bes AL ue i te for this 
© Imagine 


SPOOL-MASTER 5.0 $49.95 NEW! 


SPEED UP YOUR are ER 


© No more 


© Automatical 
. Mame Serta 


ple copies 


° pf 
printing 


how much time left 


SUPER-ED 3.15 $49.95 NEW! 





FEATURES 


Speeds up disk access 

Can utilize above board type memory 

Can utihze AT EXTENDED memory 

Can utilize up to 3 Megabytes of RAM 

Can buffer up to 26 device drivers 
Optional Track Read & Write (Speeds 123) 
Glue files into buffer 

No learning curve everytime system boots 
Over 30 commands 

Less than $70 

Printer Spooler Interface 

RAM DISK Interface 


FLASH matches or out pertorms LIGHTHING 
GUARANTEED! 


tee eeteteeesteln 








Reg. sccenccecones oo SBR OS- 
=o Oe 1 


BACK-TO-DOS $49.95 NEW! 


Back-To-Dos allows po lad hal the ot ny Apt ded 


of size, then retum back to your 


program 


Imagine Boh 





© Handles sing 
> Finly 2 RAM spook that dove’ use 
MAN RAM RAM when it is not print ing 
© Many keyboard commands to 
. SS ee 


THE ULTIMATE DBASE PROGRAM EDITOR 
. S Dbase program files with wordstar like 


ry 
@ Execute any DOS command 


Configurable keystroke commands 
be eae ety 


between 


mm within the 


SPECIAL PACKAGE OFFER: $150.00 


Gives you over $280.00 worth of software! 


© FLASH 
¢ FLASH RAM-DISK 


ORDER LINE: 1-800 25-FLASH / INFO LINE: 1-317 253-8088 


Add $4.00 shipping & handling (Overseas add $15.00) 
Software Master/6352 Guilford Avenue/Indianapolis, IN 46220 


‘Lightning 1s a Irademark of PCSG Word Siar is a trademark of Micro Pro intl 


¢ BACK-TO-DOS 
¢ SUPER-ED 3.15 


© FLASH KEYS 
¢ SPOOL-MASTER 5.0 


<a 


12315 a trademark of Lotus 
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. BILL MACHRONE 





= One of the big gripes 
about OS/2 is that you 
need a pretty expensive 
machine to run it. 


ing the standard PC. Even though 8088- 
based machines are selling well, they are, 
as Jim Seymour likes to call them, nothing 
more than intellectually respectable termi- 
nals. 

As the desire—no, demand—for 80386 
machines builds, several lower-cost solu- 
tions are coming into view. One altcma- 
tive is to build cheaper 386 machines. Intel 
will help to make this possible later in 1988 
with the P9 chip. a 386 internally and a 286 
externally. By using an AT-style bus, de- 
signers can build lower-cost machines. 
Memory upgrades, too, are cheaper and 
more flexible. You lose a little in perfor- 
mance but gain the 386 instruction set. 


A PLOW WITH WINGS = Add-in cards 
for the XT based on the 80386 have begun 
to make an appearance, too, We've al- 
ready tested the PC Elevator 386, a co- 
processor card that works in XTs and ATs. 
We've also been working with Intel’s In- 
board 386/PC. When Intel general manag- 
er Rich Bader told me about plans for the 
product last February, | frankly didn’t 
think much of it. A racehorse hitched to a 
plow was how | characterized it. A lot has 
happened in the meantime to cause me to 
utterly reverse course. 

The Inboard 386/PC comes with soft- 
ware that goes a long way toward eliminat- 
ing the more plowlike aspects of the origi- 
nal PC. Disk-caching software speeds up 
access. An EMS 4.0 emulator softens the 
640K barrier. And that delightful program 
with the unwicldy name, 386ToTheMax, 
remaps memory, caches BIOS and EGA, 
and generally reorganizes things for maxi- 
mum performance. 

So our hearts say 80386, our budgets 
say 80286, and our reality says 8088. So 
start budgeting for those 386 upgrades. 
Mom was right—listen to your heart. Zé 
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$99.95 


The world’s best 
selling, full featured, fastest 
to install accounting package. 


Dac-Easy. Still the only full featured, higher 
petommance accounting software that can 

elp you make your fortune — without cost- 
ing one. 


That's why, worldwide, hundreds of thou- 
sands of smart business people have already 
chosen Dac-Easy Accounting to computerize 
their companies. 


Dac is perfect for your business or profession. 
From fast food to floristry to general retail. 
And for services like law, medicine, dry clean- 
ing, real estate, accounting, consulting, 
automobile repair, dentistry, and interior 
decorating. 


Powerful Dac-Easy Version 2.0 has an 
advanced design that combines complete ease 
of installation and use with amazing system 
flexibility. It can help you make better deci- 
sions. Act faster. Manage smarter. Whether 
you have one company. Or several. Many 
departments in your company. Or one. 
Hundreds of employees. Or few. 


As slick as any on the market, Dac 2.0... 
features context-sensitive help, user-defined 
colors, unambiguous error messages, protec- 
tion against out-of-balance entries, 
aye i, oxi eaeaniots menus and intelli- 

t function-key assignments. Dac 2.0... 
is simply superb.” 


PC WEEK 





Dac-Easy Accounting has everythin, need 
to run your business, at peak eicieney. Seven 
accounting modules are perfectly integrated in 
one system: General Ledger, Accounts Pay- 
able, unts Receivable, Inventory, Purchase 
Order, Billing and Forecasting. Data entered 
once is automatically posted to all modules. 


And Dac: Easy provides sample Chart of 
Accounts which most businesses can use with 
little or no modification. 


Why Nearly % Million 
Small Businesses Rely 
on Dac-Easy Software... 


Ease of Use. Power. Value. 


The nation’s top-selling accounting pro- 
gram. A flexible, inexpensive package with 
many unexpected features; surpasses the orig- 
inal version in look, organization, and ease of 
use. Dac-Easy Accounting continues to have a 
lineup of extras you'd expect to find only in 
expensive, high-end programs.” 


PC MAGAZINE 


Version 2.0 is mul company, multi-depart- 
mental. It provides over 700 management 
report. Records three-year history. Makes 
billing fast and simple for service or inven- 
tory companies. Supports point-of-sale 
invoicing. Offers complete financial analysis. 
Includes on-line and batch processing. And 
much more. Plus, free start-up support Is avail- 
able for first time users. Also ask for Dac-Easy 
Accounting Tutor 2.0. It includes a fast 
rimer on accounting, plus helpful illustra- 
ions and step-by-step examples. 





1986, 1987 


PC World 
Class Awards 
| ‘ EDITOR'S 
CHOICE 


1985-1987 


Many small businesses also rely on Dac-Easy 

HH 2. ether used stand-alone or inte- 
grated with Dac-Easy Accounting 2.0, it pro- 
vides automatic payroll processing, automatic 
tax calculations, W-2 printing, departmen- 
talization, and full mangbenvent reporting. 
The companion, Payroll Tutor, includes a 
primer plus examples of reports and every- 
day applications. 
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Take advantage of other Dac-Easy Version 2.0 
products. Dac-Easy Mate allows you to view 
accounts, customer, product or vendor files on 
screen, and print to screen; plus it has a fast 
backup utility that compresses your files 
without leaving the 1S etl Using Dac-Easy 
RePort you can quickly create custom reports, 
as well as port any file to spread sheet 
or database. 


Now, the only 
full featured 
accounting 
system you 
can set up & 
begin using 
in minutes. 
1 ¢ Tum hours into 
seconds by using the 

optional sample Chart of Accounts. It 


contains over 255 accounts and is fully 
modifiable. 





Pas Answer five simple questions and you're 
ready to enter existing customers, vendors, 
products and services, 


3. Version 2.0 automatically sets up financial 
statements, interface table, financial ratios and 
miscellaneous debits & credits. 


4, Press F7 key to set ne 
nces, al 


customer and lel bal rs a chee 
instantly throughout the system. You' al 
to Pr ievehets ane start making money — 
just minutes after installation, 


‘Se Questions? See our totally new and 
expanded manual, which is filled with helpful 
hints, examples and illustrations. Or, press Fl 
for instant context-sensitive help. Plus, new 
Dac-Easy users receive ten minutes free 
support. 


20 Day Money Sach Querentes: Uncendiacn gumanise OF af producte Laugh recy ter 
Onc Seftamre (lees shipping charges 
(irdrmaam Hardware Requirereends. All Dec-Eaey products fun on IBM PC or compaians, 
2 @ak driven, MS-DOS oF PC-OOS 2 0 oF latet 80 coliren printer able to print 132 eckurnn in 
compressed moda colar oF monict 250K memory (tete requires 384K). 
‘Teactomarka: RBM PC-OOS, MS-DOS, dllase 2 Pas any veeerens ote Satori Co 
‘Spring Vahey Ret. Gktg. 190-8, Dadian, TX 76206. (54° A327" Dake avedaisie 

CODE #122 


See Your Local Dealer or To Order 


Call Toll Free 1-800-992-7779 
in Texas 214-456-0038 - In Canada, 1-800-387-9674 


o dac software, inc. 


YSHOW HO HO! 


ant a guaranteed “Ho ho ho!” from 

your favorite PC enthusiast this holiday 

season? Try The Complete Hand Scanner™ 
accessory for only $249. 
















» The Complete Hand Scanner can capture 
. logos, signatures and photographs into popular 

y ) Sraphics programs. The Soft Stationery™ 
programs included with the scanner 
let you merge text and graphics as 
easy as point-and-click. 


Scan a 24 inch wide image 
at a resolution of 200 dots 
er per inch. Merge it. Crop it. 
= Rotate it. Insert it. Scale it. 
Color it. Then print it on 
most dot-matrix and laser 
printers. And with The 
Complete FAX™ board, you 
can even fax it around the 
world. 





So make 
—. your list and scan 
> it twice, 
for 
someone 
who'd really 
appreciate Complete Personal Communica- 
tions™ gifts from The Complete PC. For 
scanners, fax boards and personal voice mail for 
PCs, call (800)634-5558 for the name of the 
quality dealer nearest you.* 


— THECOMPLETEPC 


— More from your personal computer 


Soe” 521 Cottonwood Drive @ Milpitas, California 95035 
(800)634-5558 © (408)434-0145 © FAX (408)434-1048 
“The Complete PC Products are avaliabie at MicroAge Compater Siores and other quality 
resellers, To order by phone, call R +R Direct at (800)654-7587, 
Gk ee Inc The Complete PC, The Complete PC, Compiete Personal Communications, The Complete Hand Scanner, TRS Coreplcs FAX se So Se nee oe 
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‘THE FILMLESS 


CAMERA 


FROM JAPAN 








Forget about word processors and paint programs: the real future for the PC is in editing 
snapshots. It’s part of our transformation into one-man minifactories. 


T* most interesting product at last 
November's Comdex wasn’t new. 
The Japanese had already seen it 
months ago, while the once-savvy Ameri- 
cans paid little attention. It was the Canon 
RC-701 video still camera. At fall Com- 
dex it was shown at the ICI Electronics 
booth, along with a Hitachi VY-100A col- 
or video printer used to show off the fancy 
D2T2 thermal transfer color dyes made by 
ICI. I don’t think anyone who passed the 
booth had any idea what was going on. 

It’s the future. Not only will we one day 
take photos on floppies or plug-in RAM 
(or both), but we will manipulate them on 
our machines at home. Finally, a use for 
the home computer: a device to edit snap- 
shots. We can transpose heads, remove 
unwanted people, make ourselves look a 
tad thinner, edit out an annoying mole. 
Photos will be manipulated in ways never 
seen before. And note: because the photo 
is on a cheap disk, there will be no reluc- 
tance to take tons of pictures because we'll 
know we can erase and reuse the 
disk—something we’ ll never actually do. 

As usual, the personal-computer hobby- 
ist/enthusiast is leading the way. He is al- 
ready using a video camera to digitize im- 
ages and play with them on his Macintosh 
or on a PC in full color using a Targa or 
Vista card. It’s a ton of fun. 

We're just playing, though. The Canon 
RC-701 is what it’s really all about. The 
camera looks just like a 35mm camera 
with a little added bulk and a funny-look- 
ing viewfinder. The disks are those minute 
2'4-inchers from Maxell. They hold about 
a megabyte of information. 








The photo from the output of the Hitachi 
printer looked like an SR-70 snapshot. Ex- 
cellent. The filmless camera—a miracle. 


FOTO FRENZY The first thing | 
thought to myself was, ‘Sheesh. Sell Ko- 
dak short.’’ Then it dawned on me. I re- 
membered the paperless office. From the 
first day the phrase ‘‘paperless office’’ was 
invented, all heck broke loose. From that 
day forward paper sales soared, probably 
never to retreat until every forest is laid 
waste. 

As any computer user knows, we now 
have to buy paper products in bulk from 
any of the dozens of paper specialty stores 
that have cropped up like weeds around the 
country. Our garbage bins are packed with 
waste like never before. Paper, paper, pa- 
per. Everywhere. 

That realization quickly made me think: 
“‘No, buy Kodak!”’ The new filmless cam- 
era will need dyes and filmlike processes. 











Kodak will be there with floppies and 
printers. And mostly supplies, supplies, 
supplies. 

This is what | really meant when I said 
we saw the future. Somewhere, somehow 
we are tuming ourselves as individuals 
into unique systems—technological is- 
lands, each with our own fax, scanner, 
printer, and copier, and soon, a photo lab 
and retouching studio. This is not to men- 
tion video dubbing, editing, copying . . 
you get the idea. 


GET THE PICTURE? Nobody will 
claim that there is anything wrong with 
this. There is something Jeffersonian in the 
whole idea. But in all of this, something 
has snuck up on us: the cost. Our one-man 
minifactories aren’t cheap. A laser printer 
figures to cost 7 cents a sheet to produce a 
printed page. When you amortize the cost 
of the printer with the paper and toner, it 
adds up. Copying machines are just as ex- 
pensive. And this is buying in bulk! 

You don’t think of 7 cents a page after 
you crank out a 100-page printout, then de- 
cide to change the title and crank it out 
again. Seven dollars a crack doesn’t enter 
into the equation because you've prepaid it 
all. Something’s wrong. 

This new camera technology will do it 
to us again. Prepaid and expensive, but 
you won't notice. 

Marketers in this business are always 
looking for that great razor scheme in 
which you give away the razor and sell *em 
the blades. Look no further than Japan. It 
manages to sell us the razor and the 
blades—at a premium. And we love it. 


PC MAGAZINE @ JANUARY 26, 1988 
71 














Mlustrabon: Leslie Cober 





UNLOCK ITS FULL 386 POWER 
WITH SCO XENIX 386 - NOW! 


nder DOS, the COMPAQ DESKPRO 386/20" is a powerful We SCO XENIX 386, this powerful computer can sup- 
single-tasking, single-user system that can run thou- port multiuser configurations of 16, 32, or even more 
sands of DOS applications. In 16-bit, 8086 mode. -_* workstations with such blazing performance that indivi- 
( dual users will believe they have the whole system to 





One at a time. i 

When 0S/2™ software becomes available, this |) themselves—at an unbelievably low cost per user. 
computer can become a multitasking, single- pra "\ nd the best news is that you can unlock 
user system running in 16-bit, 286 mode that the full power of the COMPAQ DESKPRO 
can also single-task those DOS applications 386/20 today because you can get SCO XENIX 
under 0S/2. 386—now! 


One at a time. 


With DOS or 0S/2, it will support one Ij 
user—for the cost of the entire system. 





SCO XENIX System V and the SCO XENIX family of 
software solutions is available for all industry- 


: standard 8086, 80286,, and 80386-based com- 

Ux SCO™ XENIX® 386, however, the puters, and the IBM® Personal System/2" 
COMPAQ DESKPRO 386/20 becomes a powerful Models 50, 60, and 80. 
multitasking, multiuser system that can run thousands 
of proven XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 
ZT Sa = (800) 626-UNIX (626-8649 

Using SCO VP/ix," it can multitask all the same DOS applica- SCO m= : =o ila! 
tions under SCO XENIX. FAX: (408) 458-4227 
Many at a time. THE SANTA CRUZ OPERATION —s ee i ne 


(BM bs a regatere! trademark and Personal Systemy/2 and 05/2 are trademarks of International Business Marchines Corporation. © COMPAQ DESPRD 586/20 is a trademark of Compaq Computes Corporation. © SOD tsa tradernark of The Sarita Cru: Operation, tnx. © XEND( a eegistereel radiant of 
‘Microsok Corporation. © is 5 5 eat OT 7 u/s? 
©1987 The Santa Cre Operation, Inc. 400 Encinal Seeet. PO. fle 1900. Senta Cruz, CA 95061 ‘The Sense Cruz Operation, Lad, 18 Noel Sereet, PO fox 4K, Loredon W2A 4YN Uniaed Kingdom, +44 1 439 2911, (98), #441657 990, THE 917372 sao 
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VIEWPOINTS 


INSIDE TRACK 


The Annual Comdex Report: Was 1987 the last hurrah? 


all Comdex. Las Vegas. Each year 

before venturing into this miserable 
morass of goods, glad-handers, and 
glitz, | make a point of downing one stiff 
drink—a triple. Then | get on the plane 
and it's show time! 

Last November’s big show may have 
been the last hurrah for the industry if the 
economy turns down, maybe the last 
great show. It was a doozy. It began 
with a rainstorm that flooded the registra- 
tion tent and most of the town, only to 
clear up for a day so as to surprise and re- 
drench the 90,000 haggard showgoers as 
they headed for home. It was nature’s 
idea to dampen their spirits if the stock 
market crash hadn’t already done so. It 
didn’t work. Everyone left with the same 
cocky overconfidence that made this 
business what it is today—bloated. 

Vegas was bloated too, epitomized by 
a 40-foot-high, air-filled King Kong | 
gorilla that wore a T-shirt emblazoned 
with the letters DEI. A noisy gasoline- 
powered compressor, making the distinct | 
noise of a Bronx cheer, kept it inflated. 
This thing was sitting in the middle of a 
perfectly good parking lot, across from 
the convention center, that had been | 
fenced off to someday be used as a build- 
ing site. The parking lot was sorely need- 
ed, and this tasteless ape and the sound of 
“the raspberries’? mocked those who | 
had to park rented cars a mile away and | 
struggle through the rain to get to the 
show. It represented the new Las Ve- 
gas—full of itself, arrogant, a town once 
desperate for the convention business, 
now saying, ‘‘take it or leave it.”’ 

Each year there is a thematic character 
or stereotype roaming the floor at Com- 
dex. This year it was the Joe Isuzu char- 
acter. Every other sales geek at the 
show looked and acted like Joe Isu- 


PC 


zu—the narcissistic liar on the Isuzu TV 
commercial. It was another bad sign. 
There was also something else at the 
show that I found curious. I ran into more 
characters on the show floor who reeked 
of garlic breath. One of the food con- 
cessions, | suppose, thought it was some 
sort of foul joke to lace the sausages or 
burgers with the stuff. In close quarters | 
almost gagged a couple of times. Every- 
where you went you smelled it. 

So against this backdrop of comedi- 
ans, bad breath, and wet wool suits, what 
happened? First off, Comdex is where 
IBM announced the OS/2 ship date, 
prompting one cynic to remark that Mi- 
crosoft’s Bill Gates must be one smart 
guy to be able to get IBM to do his publi- 
city—and for free. The announcement 
marked a new trend to be watched. Ap- 
parently, IBM's latest tack is to first an- 
nounce a ship date far off in the future 
and then come in and beat that date. This 
supposedly makes people think there is 
some hot action and extra effort put into 
these things. Nice try. 

Gimmicks were a theme of the 
show. I saw an interesting hologram in 
the AT&T booth that depicted a micro- 
scope. If you lined your eyeball up so that 
you could look ‘‘into’’ the microscope, 
you saw the AT&T logo. What a thrill. 
Also amusing were full-size photo cut- 
outs of Cybill Shepherd and Tom Selleck 


at the Nestar booth, so you could have | 


your picture taken with two-dimensional 
celebrities. Cheaper than the real 3-D 
versions, I suppose. 

There were plenty of celebrities and 
near-celebrities here and there, including 
some of the old ‘“‘M*A*S*H”’ lineup 
now shilling for IBM. | ran into artist Pe- 
ter Max at the Sony booth, where he was 
showing off the pricey ($3,500) but slick 





full-color EGA printer. Meanwhile, 
Sony’s monitors were aced by Mitsubi- 
shi, which had loaded the show with 35- 
inch killer-tube monitors used all over 
the place to show off various software 
programs. 

Interesting unannounced products 
included the vertical recording version of 
the Siemens 777MB hard disk drive. The 
marketing honcho wouldn’t say they had 
one ready to roll, but mentioned that it 
was a 5%-inch, 1.4-gigabyte screamer 
(wink, wink). That should take a few 
days to fillup. The 777MB drive goes for 
a $3,500 OEM price. An excellent price. 
It requires an ESDI or SCSI interface. 
This brings us to a question unanswered 
at this writing. When will we see full 
DOS support for an SCSI V/O port? 
It's long, long overdue. 

The most-talked-about product, be- 
sides the plethora of much-talked-about 
80386 machines and large display tubes, 
may have been WordPerfect 5.0 and its 
inherent ‘“‘desktop publishing’’ charac- 
teristics. WordPerfect can stay, but let’s 
hope that the term “‘desktop publishing”’ 
goes away—soon. 

The term prompted one group at the 
show to promote a custom T-shirt-mak- 
ing system called Chest Top Publish- 
ing. Various women were recruited to 
stroll the floor of the show wearing a T- | 
shirt adomed with the words ‘*Chest Top 
Publishing.”’ I roamed the floor with our 
senior tech editor, Robert Hummel, and 
we saw a buxom and callipygous blonde 
gal wearing such a shirt. Hummel 
scratched his beard and commented, 
“‘Gee, | wonder if they have a braille edi- 
tion?”’ 

Later that evening, still chuckling over 
the wry remark, I looked at 60 pounds of 
literature, shook my head, confirmed a 
flight out of town, tumed on the TV, real- 
ized that I’d have to do this again next 
November, and had a good stiff drink—a 
triple. PC) 
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” MAN BUYS 
INBOARD 386: 
ENDS UPIN 
HOT WATER, 


Come up with $6000 for a 
brand new 386 system Or 

spend only $2606"and’get an 
intel Inboard"386 system. 

As you might suspect, he 
chose the Intel Inboard 386. | 
And got the full power ofa 
eee «= 386 system. 

When Al Kerr outgrew his Without compromising one 
IBM PCAT; he had two choices: _ bit on reliability And with the 











extra good he heputamahogany _ tested” It’s fully compatible ( 


hot tub on his deck. with advanced software, too, 
How can we give you the including 386 control software 
same for so much less?Simple. for multitasking. And a number 
If you have an IBM PC AT or of developers are already 
compatible, you alreadyown using Inboard to create OS/2" 


2/3 ofa 386 system.Andwhen applications. $1595 
you install an Inboard 386, Of course, Dy eer 
you get the rest of it. wondering ifa system 


Besides the price,howdo canbe as reliable asa $6000 
they compare? According to —_ one. Absolutely Because it’s 
a recent InfoWorld product built by the same company that 





review, “Inboard has the designed the 80386 micro- 
best computing speed ofall processor. And it’s backed by a 
micro systems we s : 

have tested to 

date’ including 

all other 386 

systems. | . 

The reason Inboard is so five-year warranty. | 
fast is because of its zero wait Ifyou still need more infor- 
state cache and 32 bitmemory mation on which system is 
To give you even greater best, call us at (800) 538-3373. 
performance, there’s also a Or contact your local dealer. 
special socket for the 80387-16 And then take a hot bath. 
math coprocessor. When your workload is too 

Software compatibility is much to handle, it’s the best 
unsurpassed as well. According way we know to unwind. 
to PC Week, “The Inboard 386 
proved perfectly compatible intel 
with a standard IBM PC AT and 


every software product we Tadematis/owner I Lange! my eran Du oe ena 
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Now Your Small PC Network Can Have 
[silo mao Oo abal—essloiatss 


CROSSTALK* Network Version opens a wide world of communications potential for any user 
on your IBM PC Network, Token Ring Network, or other NETBIOS-compatible network.Any 
computer on your network can share 1 or 2 modems and phone lines, plus something just as 
important —the flexibility and range of communication that CROSSTALK is famous for. 
CROSSTALK gives any workstation a wide range of terminal emulations and protocols, to 
allow file transfer with other PCs, other PC networks, minis, and mainframes. It also speeds 
error-checked file transfer within the network, at high speed, sls elolbimecetelemdetcol bled sMsel Mita /-1a 
Our network version has all the user convenience you've learned to =p from CROSSTALK. 


Menu or command. Help system. Simple language. Automated OST. A [ K 
script files.Ask your dealer about it. Or write for details. OANA 
CROSSTALK COMMUNICATIONS / 1000 Holcomb Woods Parkway, NETWORKWSZJVERSION 


Apeseioe et ieglitl Gon tiers iates, Inc. elezer CIRCLE 326 ON READER SERVICE CARD 
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products come to market, we pigeon- 
hole them in narrow categories. In Au- 
gust 1984, for example, when IBM intro- 
duced the PC AT, there was a lot of 
mumbling about it being more computer 
than single users really needed. Except, of 
| course, for engineering and scientific 
types, who might find something to do 
with all that power. 
| Otherwise, the word went, it would be 
used mainly as the engine for small mul- 
tiuser systems, running the PC-IX UNIX 
variant IBM announced along with it. 
Even IBM itself encouraged that view, 
widely (if only briefly) promoting the PC 
AT as the heart of an affordable three-user 
system. 
I think we’re seeing that same pheno- 


[es happens that when new kinds of 


suitable only for special applica- 
tions—once again, with the new larger- 
screen monitors. 

The big-screen boom began last sum- 
mer. Moniterm had been shipping 19-inch 
monochrome systems for PCs for more 
than a year, but as useful as big, high-reso- 
lution monochrome monitors are for many 
PC applications, black and white doesn’t 
tum users on. 

Color does. 





AHEALTHY CHANGE |The first gener- 
ally available multi scanning 19-inch EGA 
monitor was the Microvitec Definition, 
shown at Spring Comdex in Adanta. | had 
been screaming for a couple of years about 
the need for high-quality, affordable larg- 
er-screen displays, and so I got possession 


menon—viewing new computer tools as | 


VEEWPOLNTS 


GETTING THE 
BIG PICTURE 


The wonderful new big-screen monitors are good for more than displaying those special 
CADD and graphics applications. They’ re useful for text-based applications, too. 


of one of the early Microvitec displays and 
set it up with the PC that | usually use for 
writing. 

The result, 6 months later? You would 
have to blast this monitor away from me 
with dynamite. 

That's because I’m doing a lot of 
CADD work, right? And I like to see those 
drawings blown up, to see the details? 
Nope; though I use AutoCAD, it’s not on 
that machine. 

That 19-inch monitor sits there 95 per- 
cent of the time displaying text. It’s used 
primarily for standard business applica- 
tions—which for now means character- 
based displays. 

My vision is about 20/30, so I can see 
computer screens well enough. But the big 
| monitor lets me sit back, relax, even work 
while leaning back in my tilted chair, key- 





} board on my lap. 
| Though we have all seen dozens or even 
hundreds of advertisements showing peo- 




















ple working while casually sitting back, | 
keyboard balanced on one knee, giving 
their PC’s screen a contemplative squint, 
it’s all a big lie. I have never seen anyone 
work that way. Though many of us would 
like to. 

Keyboard cables are too short, but that’s 
easily fixed with an extension cable. The 
real problem is that from a comfortable, 
contemplative position, we can’t read the 
screen. 

I don’t mean to suggest that working tilt- | 
ed back in your chair, legs crossed, is the 
way to win a speed-typing contest, nor is it 
how you want to work 8 solid hours a day. 
But for short breaks—and especially for 
those times when you just want to casually 
reflect about the meaning of that work- 
sheet, change one value in it, and think 
about what the recalc means—it’s a 
healthy, productive change. 

Big monitors make that possible. 


BIG POSSIBILITIES The Microvitec | 
Definition still stands at the head of the list 
for oversize multiscanning PC monitors 
(and the display works fine with PS/2s and 
Mac IIs too, with different cables). And at 
$2,195 list price ($1,650 or so on the 
street), it’s a third less than other high- 
quality big-screen displays with similar 
specs. (See **Presentation-size Monitors 
Graduate to EGA,’’ PC Magazine, Octo- 
ber 27, 1987.) 

Now we have oversize monitors on 
three PCs in my office. In addition to the 
Microvitec, there’s a Moniterm 19-inch 
Viking I monochrome unit on a PC’s Lim- 
ited 286-12, usually used for desktop pub- 
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lishing and AutoCAD work. And there’s a 
spectacular SuperMac Sony 19-inch color 
monitor on my Mac I. 

All of us who do our work on the PCs 
here scramble to get on one of those ma- 


chines—no matter what program we’ re us- 
ing. Because without exception, we find 
working on those big displays more com- 
fortable, with far less eyestrain, than work- 
ing at the other PCs here—even those that 























solve Your 


Compatibility Problems 
With LAPLINK. 


We've just cut “— disk problems down to size. With LAPLINK® and new 
LAPLINK PLUS: They can connect your new IBM PS/2 or laptop with your desktop 
PC, and with just a few learn instantly transfer files, directories or entire disks at 
incredible speeds of up to 115,000 baud. F 

LAPLINK’ even sets up in seconds without complicated DOS commands or new 
configurations and connects any combination of IBM PC, XT, AT, PS/2 or compatible 
computers running MS-DOS 2.XX or 3.XX. é 

hat's more THE NEW LAPLINK PLUS* version includes an easy to install 
device driver that allows for direct disk and printer sharing so it works like a two com- 
uter network. Take a short cut to disk compatibility by picking up LAPLINK" or new 
APLINK PLUS‘ at your local computer store today. ae 
LAPLINK’ is still only $129.95, LAPLINK PLUS* $139.95. (Including universal 


cables). For a free Laptop acces- d 
srg ag | 900 35 oo Travelingggporare 


North Creek Corporate Center * 19310 North Creek Parkway ¢ Bothell, WA 9801t ¢ 1.800 343 8080 * 206-483-8088 
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are outfitted with very good EGA and 
VGA displays. 

Working with them does make me wish 
for smarter hardware and software. On the 
Mac, for example, Excel and the Super- 
Mac monitor are smart enough to show me 
not just the same number of rows and col- 
umns I'd get on a standard Apple display, 
in bigger type, but a larger area of the 





= I can’t argue that 
oversize PC monitors, at 
street prices of $1,700 

_ to $2,700, are cost- 
effective or desirable 

for every single 

business use. 


spreadsheet. On PCs I can get the same ef- 
fect with /-2-3 worksheets by using a utili- 
ty such as the /-2-3 add-in from Personics, 
SeeMORE (for a review, see ‘‘Living with 
Lotus”’ in this issue}—but why should | 
have to tum to a utility? 


PRICE AND VALUE =! can’t argue that 
oversize PC monitors, at street prices of 
$1,700 to $2,700 (and about $4,000 for 
the SuperMac monitor-plus-video-board 
combination), are cost-effective or desir- 
able for every single business use. For a 
start, not everyone has enough desktop 
real estate available to accommodate these 
behemoths. 

But a year and a half of experience using 
oversize monitors on PCs has persuaded 
me that these tools have uses far beyond 
CADD, and that we miss a lot of their val- 
ue if we see them only as special-purpose 
tools. 

For anyone who uses a PC at least half 
of the day, both the reduced eyestrain and 
the reduced backache resulting from a 
| much wider variety of possible sitting po- 
| sitions make 19-inch oversize monitors 
| good investments, with fast (if hard-to- 

quantify) paybacks. Pt 
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Ag EDitoR’s 
meng CHOICE 


GV-286 “It coaxes 
extraordinary 
performance through the : 
use of imaginative design = Z = 

and careful engineering.” j “1 tft: 
October 13, 1987 ' Saati. 


“The PC Designs GV-386 
is one of the lower-priced 
386 machines, but its 


quality is very good.” 
December 22,1987 


GV-386 “the performance 
is the best we have found 
to date.” May 26, 1987 





Yo 


PC Designs announces two new high- 
performance systems, the GV-801 and 
GV-100, plus lower prices on the 
GV-286 and GV-386. 


GV-286 Model 801 GV-286 Model 100 GV-286 Model 120 GV-386 

® 8 MHZ, 80286 e@ 10 MHZ, 80286 © 12 MHz 80286 © 16 MHz 80386 

® 1MB/One Wait State © 1 MB Zero Wait State © 1 MB/ Zero Wait State © 1 MB/ Zero Wait State 
DRAM DRAM DRAM DRAM 

© 1.2 MB Toshiba Floppy © 1.2 MB Toshiba Floppy © 1.2 MB Toshiba Floppy © 1.2 MB Toshiba Floppy 

®@ One Parallel, 2 Serial © One Parallel, 2 Serial © 2 Serial / 1 Parallel Ports @ 2 Serial / 1 Parallel Ports 
Ports Ports @ CMOS Clock / Calendar © CMOS Clock / Calendar 

@ CMOS Clock Calendar & © CMOSClockCalendarand © Maxi-Switch 101 ® Maxi-Switch 101 
setup setup keyboard keyboard 

@ Maxi-Switch “AT” ©@ Maxi-Switch 101 © Desqview © Desqview & QEMM 
keyboard keyboard ® And much more @ And much more 

e@ And much more e@ And much more 

@ Starting at $1,200 © Starting at $1,425 ® Starting at $1,950 © Starting at $2,425 

Toll-Free Technical 1-Year Warranty 30-Day Compatibility 

Support Line Guarantee 


Call for competitive prices on popular options, including hard drives, EGA monitors, 
printers and other peripherals 


2500 N. Hemlock Circle 
Broken Arrow, OK 74012 [ .. Re toreatee 10006 
800-32-BITPC Pc 8 ee none 
(918) 251-5550 | (212) 514-7280 
FAX (212) 797-3973 


FAX (918) 251-7057 


XT and AT are registered trademarks of International Business Machines Corporations. Hercules is a registered tradernark of Hercules Technologies. 
Max-12 is a registered trademark of Princeton Graphics Systems, Inc. Desqview and QEMM are registered trademarks of Quarterdeck, Inc. 
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Beta External . 
Beta Interna... 909 
Segate 20 MG w'WD Controller. 239 
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SPREADSHEETS 
Cambnage Analyst . . - $55 
HAL . 104 

Cail 

. Call 

. 108 

~ PFS Bro Phat) < ausccccie asucnyae Call 


LANGUAGES 

C Compier (Microsolt) 
Fortran Compuier (Microsott) . . . . 
Macro Assembler Ga eeeel + 
Ryan McFarian Fortran . , 
Ryan McFarlan Cobo! ee: 
Pascal Compiler (Mcrosott~. + 165 
Quick Basic 40, MN oe 55 
Turbo C . 8 
Turbo Judo Pack 159 
Turbo Pascal w/8087 & BCD. . 33 

PROJECT MANAGEMENT 
Harvard Total Proect Manager Il. $ 289 
Microsoft Project 40 
Super Project Plus . 


No fe 
+ You Bay She Ground & 


LL and 





Almodels ....... oe Call 
_- Brother Printers... 6... Call 
Citizen Prntets 6... ....... Call 





MDNITORS 
Amdek Monitors «6.0.0.2... Call 
NEC 5 
Muttisync lo... ee eee oS 9 
Mulltisync Plus... eee Call 
Other Models..........- Call 


Pnnceton Graphics Monitors... . Gafl 
Princeton Ultrasync 6... 


INTEGRATIVE SOFTWARE 
bl xo .$ 


Enable 20s 
Framework IIo... 


PFS Ist Choice ..... 
Smart Software System . 


GRAPHICS /MICE 
Chartmaster.... 60... ees a: 
Diagram Master 185 
Generic CAD wDot Plot a0 5 
Harvard Grapes <7 ow ee 185 
Ml Mouse.w Or Halo Hi 


ae ee anges 


Microsoft Buss Mouse 10 
Microsott Senal Mouse 10 
News Room Professional 


PC Buss Pius Mouse (New Ver )w pot. 99 
PC Mouse (New Ver) wipont .. . 


Signmaster 
Turbo Graphix Too! Box 
Windows Draw!) wich art 


We Pay the A 


+ Free Ae appees ONLY 1o orders up to 1018 & Over $80 


+ AS produc! cares @ manuiacturet ¢ marramee Al 
reomes 


Taw pendd prviledges & promsienai 


programa ate handied by the manutaciurer onty 


PRINTERS 


Up ta 640K an Mother Board ek 
Name Floppy Drives, 135 Watt Power 
Supply, Slide Case, AT Style Keyboard, 8-10 MH, Clock 
Speed, (Keyboard Selectable), 8 Expansion Slats. 


Laser Jet Senes Il 
NEC 

Stientwrter . 6... 0 a 

P-6,P-7P:9 Senes . 












160 B10 8850. . 

415. ~ Panasonic 

385 10801 Modell... 6... 165 
485 10911 Modell ww. es 180 





Password 1200. . - 149 
Couner 2400....... 


DATA BASE MANAGEMENT 
Chpper 6 
OBase itPlus..- 02. 1. 1. OD 
- 79 


Fox Base Plus 20. . 
GRRE eroyscocc aces 
Nutshell occ. 


PFS Prolessional File 
Q &A Ae . 
Quicksoder Pus. . 
pea eon 


Call 


. Call 
ACCOUNTING | 


BPI-G/L AR AP Payroll .... Call-~ 


Computer Associates - G/L AA AP . $379 

DAC Easy Accountrng ....... Call 

eee mae 140 

Timeships . me Call 
a ecient 

Sop7Tl Option Board . 

‘Mastermece 

Masterpiece Plus . 

MousePad by MouseTrac ..... 

Summasketch 12x12 Tablet Pus . 359 


5 BGAZO_ FPO on memavone ondere tease 
before syberitting PO.'s 


+ cas ‘Aan For Ketionet 

: thet Wen soreproseens 
end ate ae Change Wine hone 
ay 


feo on or COD Oras 
Net Guerertes 


Fram As Law As» re 


$346 | 


Call For Details and Other 
> System Configurations: - “, 








Hot Shot... $ 30 

Six Pack Plus. 139 

Other Models . Call 
aml 

EGA Wonder . 245 

WGA ote arenes 279 

Color Card ....... 145 

Graphics Card Pus... 175 
Intel 

Above Board............ 









TUGIEGA Geen ire nee 4g 


AUHOSWICN 2. ccc 3 Call 
Tecmar 

Captan (No Memory) 2... . 109 

Graphics Master ........ cn) 

Other Models... 0.0.00. Cail 
Video-? 





Tyres to 


195 _Typing Instructor 


Typing Tutor V . 
worRD PROCESSORS | 

Microsolt Word 40... . 

Multmate Advantage il. . . 

PFS Professional Wnie 

Volkswriter 3 

Volkswriter Deluxe Pius . 

Webster New World wrter oe 

Webster Spe! oh gala 

veer Mio aig 

ye er er 42). 

as Peet Execute 

ned Pertect Library 

Wordstar Pro Pack 40 

Wordstar 2000 Plus 30 


DESKTOP PUBLISHING 
Newsmaster . 
P; 
PFS First Publisher 
Ventura Publishing wee 


MGNEY MANAGEMENT 


Tobias Managing Your Money... Call 


Dollars & Sense wForcast.... 892 


Machine Commpatibatty 
CIRCLE 123 ON READER SERVICE CARD 








“Taming thie LAN Scot itera pe 
’ Ge fog area nemnbribiring pi . 4 
‘conbectiontu esate supa ey \Bptides being carnage Ws just as? 4 
Bin Anca a BO Recker crcigonadl 7 La aaR et ioad anjlpde cio 
t NE always total control. Its exttéméty. a e choice 
has. yoke twisted pair or fibenanake tt easy to adapt RCNP pee office _ 


of ene OE 
go T ARENET with today’s ul such 
at's more, © bet most, popular: ing systems, as NetWare®, 
Vines"; Tapestry® and ViaNet®. 1t$token-passing tecnology ate abo assured Rees ‘Two, 
more reasons why one'out of ery four new LANs being 
» Let the first name in ARCNET® help you duane fit or U a egtat secret ut WANs. 
Write or call for our new-bfochure: Standard Microsystems Corporation, 35, Marcus Blyd},, ©» 
Hauppauge, NY 11788. (516) 273-3100. We’ ll also ecg YOu: information on. SMC*’s ARCNET® 


board.for the IBM® PS/2" 2 re STANDARD MICROSYSTEMS: 


ARCNET is a tegiateted drasieniak i the Dalapéitit Cdrporafion.-NedWsire> Bieente demark of Newell, Inc. PORA’ 
£5 tederark of Barjan Sys. Tapety” adinark Oia Syrmmstr War Son abepiaaet, COR 
trademark of Wester Dighal Corporation. PS/2" is a peal Santard Scrape eae ata of Imiecnationat 
Business Machines Corporation: SMI? (2:2 tegistered thademiple ai Standard Micr 

= sae : ebe:,.| ‘ . ‘ ~ CIRCLE 129-ON READER SERVICE CARD. «. 









You Already Kn 
est Reasons for 


ch FORCOMMENT: 


Lots 1-2-3 





123 Ver. 2.2 Wordstar 2000 Plus Ver. 3 


Display more data with no loss Display sub/superscriptas, italics, Display more text with no logs of speed. 
of speed; pop up graphs on same screen boldface, strikethrough. 
spreadsheet. 


e Symphouy 


Microsoft Multiplan 





WordMARC . Microsoft Multiplan 


: : . Symphony 
Display foreign characters at text Display more data with no loss Display more data with no logs 
mode speeds. of speed. of speed. 






ow, Heres 


It’s hard to finda characters. All with” Hercules displays several type 
business application no loss of scrolling — styles and sizes at text-mode 
that can’t run better speed-in fact, it speeds, complete with headline- 
with RamFont™ often improves. size type, custom and foreign 
Spreadsheets show Now for areallook characters, underscore and true 
nearly twice the data. at what RamFont boldface. See them on-screen 
Word processors dis- does, there’s Write On! _ like they'll appear in print, 
play foreign, technical This unique RamFont brightening memos, overheads 
and other special word processor from and prompt cards. 


Hercules is a registered trademark of Hercules Computer Technology, Inc. RamFont and InColor are trademarke of Hercules Computer Technology, inc. 
Other products are trademarks of their respective holders. 


owSomeofthe 
Having RamFont.. 


BRIEF 


FRAMEWORK y 


y 
{ 





Brief Flow Charting IT 
Display more text with no loss of speed. Display more data with no loss Display special symbols at text 
of speed; display boldface and italics mode speeds, 
tn the word processor. 


Vv 


Microsoft Word 






* Mamscript 





Nota Bene Microsoft Word 4.0 Manuscript 
Display foreign character sets at Scroll much faster than in graphics Display sub/superscripts, italics, 
text mode speeds. mode, Re ee all on-screen fonts boldface and strikethrough. 
Create new documents with Fora rites time, you There have never been so 


Write On! or import any ASCII get a free copy of Write On! many reasons for RamFont. 
text file. You get full editing with every Hercules Graphics But as any software publisher 


functions plus pull-down menus Card Plus or Hercules will tell you, there will soon 

and mouse support for easy InColor Card? be a whole lot more. 

font changes. You'll turn plain Both are at your Hercules 

text files created with other dealer, complete with our Hercules 

word processors into dazzling exclusive RamFont mode that 'e 

communications in seconds! makes it all possible. inl ee mains 
already own a Hercules Graphics Card Pla or InColor Car, callus tol frat 800-588-0600 usively in eri 

We tl you how to get your copy of Writ pe 143 pelpiah sing SERVICE CARD and InColor Card. 


Software 





24 Hours A Day, 7 Days A Week 


Graph 


Chartmaster 





nuistion Boards 











Proce: $ 209 C ’ AST 5251-11 + $ 629 
f Design CADD $ 149 AST Premium 286 $Call  Irma/2 $ 725 
ite. $ 189 Diagreph $ 279 Wyse 286 PC $Cali Monitors 
By 
Microsoft Word $ 229 Dlagrem Master $ 189 Toshiba 3100/20 + $ Call 
Amdek 410A $ 159 
Multimate Advantage-II $ 259 ibaa ane ; Sy Multifunction Boards Amdek 432 $ 179 
Lotue Manuscript $ 329 jarvard Graphics 
Oiicowie Bhater $29 Mocha $ bo AST Adarage 2g) $ 909 Arde 722, 8 
Pagemaker $ 489 PC Paintbrush Piue $ 89 Premlum 9 $ 309 NEC MultiSync $ 579 
PFS: Prof Write $ 119 Picture Perfect $ 209 Aste Pak Plus (64K) $ 189 Princeton HX-12 $ 439 
Ventura Publisher $ 499 Presentation Pak $ 329 AST Pr 
emium (256K)  $ 209 Princeton MAX-12E $ 149 
Volkswriter 3 $ 145 Publishers Paintbrush $ 169 AST Rampage PC $ 219 Princeton Uitrasyne $559 
Word Pertect 4.2 Se Bignenanier $139 AST Rampage 286 $ 339. printarsiPlotters 
Word Perfect Server, = $ 309 project Management Inboard 386AT $1050 eee eee 
Word Perfect Station $ 75 Epson EX-1000 $ 629 
Wordstar Pro 4.0 $ 199 Harvard Total Intel AboveBoard $Call Epson FX-286E $ 499 
Peat, aaa 5 219, Project Manager! $ 349 PC Turbo 286(1MB) ~—$ 699 Epon LO-1000 
LA ara ala $ S59 Microsoft Project 40 $ 909 QuadBoard (0k) $109 Wrrractor $ 599 
alge ae Superproject Plus $ 279 Display Boarda Epson LQ1050 $ 779 
ete Raw epee $ 279 ATIEGAWonder+ $199 HP 7475A $1499 
palace IN Plus $ aso Languages siUtilities Hercules Graphics B HP Laserjet Il ae 
Fastback 99 Card Plus $ 189 NEC 3550 $ 
reese aI a Pak . ~ ie : 229 Hercules ColorCard $159 Okldete 192 + $ 339 
Paradox 2 $ 409 Norton Advanced $ 79 Hercules In-Color $ 309 Okidata 193 + $ 479 
PFS: Prof Flie $ 145 Microsoft C $ 279 Paradise Auto Okidate 393 $1075 
Q&A $ 209 Mace Utilities $ 65 _ Switch EGA 480 $ 169 Okidata 293E $ 675 
R Base System V $ 429 MS Fortran 4.0 $ 279 Quad EGA Prosyne $ 339 Toshiba P321SL $ 549 
RapldFile $ 239 Quick Baelc $ 65 Modama Toshiba P341SL $ 749 
Reflex $ 89 Turbo Basic $ 59 Hayee 1200 $ 299 Toshiba P351M2 $ 999 
Turbo G $ 59 Hayee 12008 $ 299 Maas Storage/Bsckup 
- Turbo Pascal $ 65 Hayee 2400 $ 449 Bernoulll I! Dual $1799 
Framework II $ 399 Productivity Tools Hayes 24008 $ 449 External 5%FDPSI2 —§ 259 
Javelin + $ 169 Eureka s 109 Migent Pocket $ 179 Irwin Tepe Drivee $ Call 
Lotus 1-23 $ 309 Sldeweys s 49 USRobotice1200B $109 Miniscribe 3650AT 40MB$ 339 
Lotue Hal $10. US Robotics 24008 = =©$ 189 Pius HardCard20MB ss $_ 625 
Microsoft Excell $ 329 Ancountns Ventel 2400 $ 409 Pius HardCard 40MB «$929 
Microsoft Works $ 129 Easy Business $ 359 Ventel 24008 $ 409  Seegete ST251 $ 439 
Plan Perfect $179 Great Plains $ 499 Watson $ 359 Seagete ST 225 Wiint $ 309 
Smart System $ 429 ATTrAMFIAAL Seagate ST238 Wiint $ 349 
SuperCale 4 $ 279 y ft SIVE Tecmar QT6O Int $ 899 
Symphony $ 449 CC i 1 ?, 7 Tf fi ‘RS , input Devices 
Communicstions Joi 1000 tt d instituti ho h Keytronics KB 101 $ 109 
Carbon Copy + $ 119 called BOFTLINE eatthalh prrmanivendor Hefeeturyi. + Logitech G7 Mouse $89 
Crosstalk XVI $ 99  Wids Sei = " “ Microsoft Mouse $1 
Crosstalk Mark iV $125 Wellvaesiel you to eource toga tl caita ints Accessories 
olay ® Low Prics Our motto hss slwsys been "Sample our Ser- Curtle Ruby $ 59 
orem $ bp vice. Price ehsii never Ealaniiasae i aaa ae DateShieid S-100 $ 389 
ementcom it a * Fast Delivery For those Isst minuts rush orders, we offer Logical Connection $ 329 
Statiatics convenient overnight dalivery. PAB ance ay $ 125 
SPSSIPC + $ 699 * P.0.'s, of Courss!t W t purchase orders { oll § 39 
Statgraphics 2.6 $ 479 quslified organize lon ema Te GUTOUTISUR Ton toed 8087 Meth Chip $ 119 
Systet $ 439 purchseing programs for volume buyere. 80287 Math Chip $ 189 
Desktop Environmants © Worldwids—We process export ordere to thousands of 80387 Math Chip $ 549 
Ms Windows $ 65 compere orewice. Convenient TELEX and FAX *CALL FOR SHIPPING COST 
lekick $ 55 —s eS “ 
d i. 
fa” 
24 Hours A Day, 7 Days A Week le FS 
Baa err {= ]= >. Oe ae _ «cy y J vf r, Le 
Customer Service Hours: 9 AM—5 PM, Mon. —Fri. j 0. 


In New York State call (718) 438-6057 
FREE SHIPPING 


* am 
s on ail orders over $1,000.00, credit card orders and prepaid orders. 


Paae aasan weary! ee akon to were fee on returns © POs accepted Est eel Marly 
Pile dp eal appx dy irene Mok dap Rca pees Blue—add $8. OO per ism subject to change, cal 








@ STEPHEN MANES 


VIEWPOINTS 


TYPE “‘TYPE’’: 


HOW’S THAT AGAIN? 


When uncaring dealers ineptly ‘‘install’ brand-new systems, columnists learn new routines 


all too reminiscent of the palmiest days of Abbott and Costello. 


6G T% ‘TYPE AUTOEXEC | 


-BAT’,”” Tinstruct my latest 
unpaying ‘‘client.”’ 

“*What?”’ replies the baffled woman at 
the other end of the line. 

“Type "TYPE AUTOEXEC.BAT’.”” 

“One more time. Tell me again what 
you want me to ane 

“TYPE AUTOEXEC.BAT. T-Y-P- 
Eee” 

‘*You want me to type TYPE?”” 

“*Yes. Type TYPE.”* 

‘‘Upper- or lowercase?”* 

““Either way.”” 

“Okay. I did it. Now what?” 

**AUTOEXEC.BAT.” 

“*Spell it."* 

‘*A-U-T-O-E-X-E-C-period-B-A-T.”” 

“‘Okay. Nothing happened.’’ 

“*Press the Enter key.’’ 

“Okay. Now it says ‘Bad command or 
file name.’ ** 

"Is there a space after the word 
TYPE?” 

**You didn’t say anything about a 
space.”’ 

"Sorry. Try again. Just retype what's 
up there on your screen. But add a space 
between the TYPE and the AUTOEXEC 
-BAT.” 

‘*Hang on.”’ I hear clicking in the back- 
ground. The frazzled woman on the phone 
is not some computer-illiterate from a 
backward country; she and her husband 
have had a Xerox CP/M machine since be- 
fore the IBM PC was invented. Negotiat- 
ing the brave new world of MS-DOS, 
however, hasn't exactly been a picnic. 
‘*Do I press the Enter key?”’ 








PC 





“Right.” 

“*Okay.’’ There is a long pause. 

“Okay. I did it.”” 

‘*What do you see on your screen?’* 

“*Gee! A bunch of stuff!" 

Right. Read it to me. Top to bottom.” 

“DATE. TIME. MODE COMI colon 
6. MODELPT] equals sign COM1. LPT] 
with a greater-than sign and then COM}. 
PATH C colon slash. PROMPT dollar 
sign P, dollar sign G. Then C colon slash 
again and a greater-than sign. I think that’s 
what they call the prompt, night?’ 

Right. And that AUTOEXEC.BAT file 
is what I call a scandal. The dealer who 
stuck that thing on there should be forced 
to trade his inventory of IBM PS/2s for Os- 
bome Executives. 


CLASSIC FARCE = All my ‘‘client’’ orig- 


inally wanted to do was buy a PS/2 Model 
50 and hook it up to her ancient Diablo se- 
rial daisy wheel printer. She dutifully visit- 








ed her official IBM Advanced Products 
Dealer and plunked down the going tariff 
for the beast—plus $127 to have some kid 
on the dealer’s crack staff lug it to her 
house and ‘‘install’’ it. 

Regrettably, the kid couldn’t get the old 
Diablo to work quite right. It would print 
for a while and suddenly poop out. No 
wonder, given that AUTOEXEC. BAT 
file. Serial printers are tricky, and an old 
Diablo can’t keep up with the 600-bit-per- 
second speed the MODE command sets, 
especially when the important P (for Print- 
er) parameter is missing. For want of a P, 
the printer was lost. Mr. Dealer and his 
crack staff never did find a solution. 

But since the Model 50 worked fine, my 
“client” never considered sending it back 


or asking for a refund of her $127. Instead, 


since the once-friendly dealer was now be- 
having like some cut-rate ayatollah, she 
went out and bought a brand-new parallel 
printer from a discounter. When she 
hooked it up, it self-tested fine. But talk to 
the computer it would not. Discounter 
blamed computer. Computer dealer 
blamed printer. Then both blamed the ca- 
ble, which she actually replaced. It took 
the ‘*Who’s on first?’’ phone call to diag- 
nose the simple redirection problem in the 
fourth line of the AUTOEXEC file. When 
the computer's sending LPT1 output to 
COMI, not much is likely to appear at the 
parallel printer. 

Rather than attempt to explain how to 
create an ASCII file from a word proces- 
sor, I step my client lightly through the 
mysteries of COPY CON (‘'Now hold 
down the key marked Ctrl and press Z’’) to 
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create a new version of AUTOEXEC 
.BAT. ‘*Now reboot with Ctrl-Alt-Del,”’ | 
instruct. 

“Huh?” 
‘*Hold down the Ctrl key and the Alt 





HyperACCESS is astonishingly fast in 


through 2400 baud modems. 


Actual speed of file transters 
(speeds are given in bps) 


WVPERACOESS 


WITHOUT COMPRESSION 1178 
THE TOP-SELLING PROGRAM _ 1007 
THE BEST SHAREWARE 990 


HyperACCESS is faster than the modems” baud rate 
because. in file transters to other copies of 
HyperACCESS, it compresses as # sends. Evan with 
compression off, ts Xmodem and Kermit are 





1971 
1695 












again.”’ 






HyperACCESS communications software 


Benchmark Tests: HyperACCESS vs. _ Relative Speed 
Other Top Communications Programs 


transferring files, as shown by this comparison 


VIEWPOINTS 


key—oh, forget it. Just turn your machine 
off for a second.”’ 


“Okay.” 
The requisite pause. ‘‘Now tum it on 




















notceably taster than other programs, they remain 
fully compatible with other programs. Test conditions’ 
(BM XTs and 2400 baud modems were used to send 
a 34K Lotus fike 





Speed is only one reason to use it... here are 8 more: 


“Ideal powerlusabllity combination” 
1 (Software Digest) eye for novices. 
Breath-taking to experts. Perfect for 
businesses or corporations. 


2 It will handle your application 
Great for calling services (CompuServe, 
etc.), other PCs, minis, mainframes, or bulletin 
boards. If it won't do what you need, we'll 
refund your money. 


“It’s a snap to start using...you 

can be communicating In a matter of 
minutes.” srotons) De Crystal clear menus 
make the program . in fact, the 
majority of HyperACCESS owners never find it 
necessary to read the excellent manuall 


4 “Most i powerful script language” 
(Byte) Use it for automating complex 
tasks, ges Ml menus, or doing un- 
attended . Has string and numeric 
operators, branching, subroutines, lots more. 


Excellent emulators Complete 

VT-52, VT-100, and VT-220, as well as 
IBM3101, H19, TTY, TV950, ANSI, and for 
hosts with protocol converters, Wang and 
1BM3278. 


6 Super host People can access your PC 
when you're absent, using passwords 
and access levels you've set (they can read or 
type messages, transfer files, access DOS, or 
fun certain applications). 


7 Great compatibility Runs on the IBM 
PC, XT, AT, PS/2 compatibles with 
DOS 2.0 or later. Aiso works with Windows and 


other multitasking systems. Adapts itself to 
more than 40 rose models. 


ect petn a ety Boe adh 
, Versatility, dep mplicity— 
HyperACCESS has < you for with 
bonus disc of useful scripts, on-screen tutorial, 
fine manual, and with discount coupons for 
services like Dow Jones, CompuServe, and 
The Source, which alone are worth more than 
HyperACCESS's retail price—$149. 


For Information on 


HyperACCESS”™ 


Call 800-826-2760 


Hiigraeve Inc. 
P.0. Box 941, Monroe Mi 48161 313-243-0676 
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We make sure the printer is loaded, on, 
and on-line. We execute a Shift-PrtSc. Lo 
and behold! Printerly noises emerge from 
the printer! 

I decide to have her press on and make 
sure the word processor is installed proper- 
ly. *“*Okay,”” say I. ‘‘Now type backslash 
WP. And the Enter key.”’ 

‘* ‘Bad command or file name. 

‘*Weird. What does it say above that?’’ 


v8 





a What is the moral of this 
story? The first is that 
MS-DOS, after three 
major and many minor 
iterations, is still too hard 
to learn and use. 


“TYPE backslash WP.” 

“This time don’t type the TYPE." 

‘‘Just backslash WP?”’ 

‘And the Enter key.”” 

**It says C colon slash WP.”” 

“‘Okay. Now type WP slash I.” 

“W. P. Slash. I. Enter key. ‘Bad com- 
mand or file name.’ *” 

‘*Weird. Try again.”” 

**W. P. Slash. 1. Enter key. Same thing. 
‘Bad command or file name.’ ’’ 

“*Hold on. Are you typing a slash or a 
backslash?’” 

‘*What’s the difference?’ 

Iam trying to think up aclear, unambig- 
uous description when my ‘‘client’’ says, 
‘‘Oh, you mean that one under the ques- 
tion mark?’’ 

I do. It works. A few minutes later we 
have the word processor and the printer 
working in tandem. They’ ve been working 
fine ever since. I just hope this poor wom- 
an does not decide she desperately needs a 
modem. 


IT AINT FUNNY What is the moral of 
this story? The first is that MS-DOS, after 
three major and many minor iterations, is 
still too hard to leam and use. Big firms 
can afford to hire somebody to spend hours 
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Roger Staubach and Terry Bradsha 
on Dac-Easy Light. 








\ For Once They Agree! 
Da fo Light’s Less Filling Accounting 
“| ay for Home & Office. 


Roger: Of course I'd never argue with you, Terry, about Dac-Easy 
Light because I know it’s perfect for office accounting. 
Dac-Easy Light let's me concentrate on doing business, 
not accounting. Using the predefined chart of accounts, 
ideal for small business, I can enter customers and 
vendors — and start processing invoices and checks in 
just minutes! 

Terry: Roger, when did we ever disagree about 
anything? You know Dac-Easy Light is perfect for 
home accounting. Light makes home finances fast, 
fun and easy. The preset home chart of accounts has 

everything I need. I can write checks and do bank 
reconciliations by computer without knowing the first 
thing about accounting. 
Roger: Light makes it a snap to track sales and budget 
expenses for up to 12 months on-line. With Light, | know 
my business’ current financial status in minutes. 
Terry: It's the same with home accounting finances, 
Roger. I can get my personal net worth in seconds since 
Light instantly reflects the effect of changes, payments, 
withdrawals and deposits. 


Roger: Light gives me the option of handling account- 
ing on a cash or accrual basis. Plus, if I forget any 
account or customer, | can quickly call it up in 

a window. 


Terry: Well don’t forget this, Roger. With Dac-Easy 
Light I can quickly set up new credit card accounts, post 
receipts, and keep tabs on current card balances. Plus, | 
don’t have to know debits or credits because the system 
knows and automatically does them for me. 
Roger: Terry, for once I think you're right. Light's so 
smooth and easy to handle, even you can use it. 
Terry: And you're right, too, Rog. Using Light, you'll 
have more time to spend on the golf course. I just hope 
you're not trying to compete with my hall of fame game! 


$69.95 


Dac-Easy Light. Ideal for 
the home, office or both! 
Within minutes, you can 
install and begin using a 
complete accounting sys- 
tem working behind the 








for Home and Office. 


screen. There's no need to know accounting. And with 
Dac-Easy Light there are no surprises. Everything you 


already know about writing checks to creating invoices is 
on-screen in a format you'll recognize. So get a taste of the 
dac software, inc. good life with Dac-Easy Light. A less filling accounting 
Insico een program for the home and office. 
3-Day Money Back Guarantee: Unconditional guarani all products boughs direct e . 
fom Da Stare es shippne charge eo a. a ~~ he See Your Favorite Local Retailer 
or PC-DOS 2.0 -or soe eae abe pont 132 callie: fn cotipremsd pth color or Call 1-800-992-77 79 
‘hrome , 256K . Trademarks: IBM, PC-DOS, MS-DOS. Dac- « ¥ x 
peat ef Destieec, peels Tarn oe (In Texas 214/458-0038, In Canada 1-800-387-9674) 
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Streamline 
your forms processing with 
Fill & File” 
by FormWorx 


Soar beyond elementary form 
generating software with Fill & File— 
the most comprehensive forms proc- 
essing package ever created for your 
IBM PC or compatible. Eliminate “busy 
work" and free your staff for more 
productive tasks. 

Create custom forms. Or modify sam- 
ple forms included with the package. Fill 
& File comes with FormWorx™ 2.0 built 
in—the most edvanced forms generat- 
ing softwere on the merket today. 

ifloutformsrightonthe screen. / 
Just tab from blanktoblank,end = 
type. (No more typos!) All forms 
ere protected from accidentel 
changes or overwrites by oper- 
etor. Fill & File will even do the 
math for you. 

Print the form with the 
data onto blenk paper. Or 

rint dete only onto exist- 
ing pre-printed forms. 
Only Fill & File cen 
batch print over 
500,000 forms. 

Store data for leter 
use. Only Fill & File 
saves your dataine 
datebase file. Just — 
retrieve the infor- 
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Yes! Please send n 


Both for only $149° 
(Enclosed is my check or! 
(Please charge to my DVIS 


Card no. 
Signature 





Nome 


Tilte 
Compeny 





metion whenever you need it for 
that form. . .or any other form. 
Export and Import data with eese. 
Because Fill & File is 100% compati- 
ble with dBASE® III Plus, ASC! and 
other populer file formets, you cen ex- 
port Fill & File date to generate reports, 
meiling labels, form letters, etc. Fill & 
File will elso import data fo fill out forms 
eutomatically. 
Special FREE Offer! 
Just $149 end Fill & File is ell yours. 
Package includes e selection of 
sample forms, a superb manual with 
tutorials, and FREE telephone sup- 
port. Order now and you will elso 
receive one volume of FormKits™ 
(a $39.95 value) ebsolutely 
FREE! Each volume contains 
. dozens of ready-mede forms. 
Choose from the selection 
listed below. 
Streemline your forms 
processing with Fill & File. 
, I's the fast, easy and cost 
effective way to Increase 
office productivity. 
\_ Cell 1-800-992-0085 
to order Fill & File by 
~. phone, orusethecon- 
§ venient order form. 


e of FormKits 


ing volume of FormiKits— 
one. (Additional volumes 
eech.) 


OPersonnel Management 
(Sales & Marketing 
Menagement 


1y 31. 1988, Make check payable 
‘shipping US/Canada §36 for pit. 
‘tox, 


" international, inc.) 
Road, Waltham MA 02154 


caboerd FM & File and 
ing, OBASE isa 
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VIEWPOINTS 


| @ STEPHEN MANES 


creating menu shells and insulating work- 
ers from anything they find difficult. The 
rest of the world has to muddle along try- 
ing to guess why the manuals don’t seem 
to make sense. I reread IBM's documenta- 
tion on the MODE command, and I still 
don't fully understand it—and I deal with 
such things fora living. 

If you think Windows or GEM will 
help, think again. They're largely cosmet- 
ic paint jobs for a rusty old clunker. 

Moral Two is that there are still a lot of 
terrible dealers out there proudly display- 





= Moral Two is that there 
are still a lot of terrible 
dealers out there proudly 


| displaying the Authorized 


IBM banner. I had hoped 
things had changed since 
the dark ages. 


ing the Authorized IBM banner. I had 
hoped things had changed since the dark 
ages when IBM's own Product Centers 
couldn't tell me whether my new-modcl 
floppy drives were double-sided, double- 
density, or both. Clearly they haven't. 

The presence of the TIME and DATE 
commands in an AUTOEXEC.BAT file 
for a machine with a built-in real-time 
clock prove the dealer’s incompetencc. 
Even worse, there’s no CONFIG.SYS file 
on my “‘client’s’? hard disk—meaning, 
among othcr things, that IBM's much- 
ballyhooed cache, the only possible salva- 
tion of the piggy Model 50 hard disk. has 
never once been operational. 

I'll have more to say about this dealer 
mess in a future issue, so if you've had any 
extraordinary (or do I mean ‘‘all-too-ordi- 
nary’’?) experiences with your vend- 
or—good or bad—drop me a line via U.S. 


| or MCI Mail. As an exercise, you might 


try to improve on my “‘client’s’’ classic 
comment: **They were so nice—until | 
bought it.”’ PG 


PC MAGAZINE 
88 





NEW FOR 1987 TAXES! 





The fast, easy, fun way to do your taxes 





Your simple solution to the tax reform puzzle. 
Calculates and prints a complete 1040 return 
with up to 23 forms and 
Schedules—reaay to 
sign and file. All in one fast, easy-to-use 

Software program. So simple you dont 

even Need the Manual! cses:owsesoensenvicecaro 
















“Thinks like a taxpayer.” 
—Money Magazine 
“PC/TaxCut is the hands-down winner.’’ —The New York Times 
“We strongly recommend PC/TaxCut.”” —infoWorld 
_ “PC/TaxCut is a better choice.” —PC Magazine 













Call 800-368-2405 
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HAYES ANN 
TECHNOLOGICAL 
MODEMS THAT IM 


It's long been thought that even the best of technology eventually 
becomes obsolete. A notion that we at Hayes could never really understand. 
And certainly never accept. So in defiance of it, we created the V-series 
Smartmodem 9600"and V-series Smartmodem 2400: Modems that actually 
get better as they get older. Because they not only incorporate the most intel- 
ligent features found in modems today. they also possess the capability to 
provide a long-term growth path into the communications environments of 
tomorrow. 

V-SERIES SMARTMODEM 9600 

This is the fastest modem we've ever made. It can send and receive data 
at 9600 bps and with adaptive data compression achieve an effective 
throughput of up to 19,200 bps. Point-to-point error control. forward error 
correction and data flow control ensure that data gets there accurately. 

The V-series Smartmodem 9600 also comes with automatic feature 
negotiation, a self-operating capability that analyzes all options for modem 
link and then selects the optimum feature set with any Hayes modem for the 
most efficient transmission at the highest shared speed. 

Synchronous and asynchronous communications modes as well as 
simulated full-duplex employing advanced CCITT V32 
trellis code modulation and fast turnaround 
ping-pong technology are also part of the 
package. Plus you'll get the capability tolink _ 
up with a range of networks, including SNA? 
And soon V-series technology will offer an 





| Viserses 
Smarmmodem9000 | 


X.25 PAD option to further accommodate net- (Hayes = * 
work environments of today, And the future. — 


wenveny 
CONTRADICTION: 
PROVE WITH AGE 


V-SERIES SMARTMODEM 2400 

With adaptive data compression this modem can achieve an effective 
throughput of up to 4800 bps. Of course, it too offers point-to-point error 
control, forward error correction, data flow control, automatic feature negotia- 
tion and synchronous as well as asynchronous communications modes. And 
like the V-series Smartmodem 9600, it can link up with a wide range of net- 
works, such as SNA, and be enhanced with an X.25 PAD option. 

V-series modems come in stand-alone versions and internal versions 
(V-series Smartmodem 9600B” and V-series Smartmodem 2400B"). Internal 
versions are bundled with our powerful new Smartcom IIIcommunications 
software. 

And as yet another rebuttal to the argument for obsolescence, we 
developed the V-series Modem Enhancer."A separate stand-alone device that 
will upgrade current Smartmodem 1200” and Smartmodem 2400™ external 
modems to the new standards set by the V-series products. 

A closer look at the V-series product line will reveal to you a revolu- 
tionary technology designed to be the beneficiary of time, not its victim. 

So contact your Hayes Advanced System Dealer or call 
800-635-1225 for the one nearest you. 
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The Compaq 
Deskpro 386/20— 
it’s the muscle 

car of computers, 
packing 20- 

MHz processing 
speed, the 

latest memory 
management 
technology, and 
universal PC 
compatibility under 
its hood. 





THE FASTEST 


he best way to tell this story is to start with 
the ending: Compaq’s Deskpro 386/20 is 
the king of the PC hill. It’s simple: You 
just can’t buy anything faster. Or better. 

Now let’s jump to the beginning for a 
brief recitation of facts and figures. The 
Deskpro 386/20 is, as its name clearly 
states, an 80386-based, 20-MHz machine. 
Ittakes up to 16MB of dynamic RAM, and 
has 32K of high-speed static RAM for 
cache memory. It’s available with 60MB, 
130MB, or 300MB hard disk drives, and 
the top two units have ESDI disk control- 
lers. 

‘Better’ is a strong statement in this 
business. Here’s why: Not only is the 
Deskpro 386/20 the fastest machine in ev- 
ery performance category, but it is likely 
the most compatible, too. Conipaq has 
pointed with pride at its compatibility re- 
cord and has often said that its machines 
are more IBM-compatible than 1BM’s. 
That’s true. 

IBM, steeped in mainframe days and 
mainframe ways, has introduced numer- 
ous incompatibilities over time. Many 
have been smail; all have been annoying. 
Compaq took the specifications and fea- 
tures of the PC, the XT, and the AT as gos- 
pel, then packed in more features, more 
speed, or both. At the same time, its engi- 
neering remained conservative, but cre- 
atively so. As processor speeds went up, 


Compaq separated the memory bus from 
the /O bus, and dubbed it Flex Architec- 
ture. Under Flex, Compaq mins the memo- 
ry at full speed, but keeps the I/O bus at a 
conservative, AT-standard 8 MHz. The 
result is compatibility with the full range of 
add-in cards. Most of these cards were de- 
signed for the 8- MHz bus; machines with 
10- and 12-MHz bus speeds cause a vari- 
ety of problems, including some you’d 
never expect. Put a multifunction card into 
one of these systems, and it suddenly starts 
saying, ‘‘General failure reading Drive 
C.”’ Put a network card in, and it refuses to 
boot, even from a floppy. 

Flex Architecture is most fully realized 
on the Deskpro 386/20 because of the new 
Intel 82385 chip, a memory management 
unit (MMU) and cache controller designed 
specifically for the 80386. The 386/20 is 
the first commercial application of the 
82385. It won’t be the last. Cache control- 
lers are an important step in the develop- 
ment of high-speed/big-memory PCs. 
They allow full performance with smaller, 
less expensive dynamic RAM. Dynamic 
RAM isn’t fast enough to keep up with the 
blazing speed of these new-generation ma- 
chines. Static RAM, while fast enough, is 
expensive and bulky, because each bit in 
Static memory requires six transistors in- 
stead of dynamic RAM’s two. Even 
though the chips typically take less power, 
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RIDE AROUND 


they take more room. You can match pro- 
cessor speed to dynamic RAM speed by 
inserting wait states into the memory cy- 
cles, but that’s an inefficient use of expen- 
sive computing power. 

The 82385 solves these design prob- 
lems by watching everything the 80386 
does. When it fetches data from memory, 
it loads the cache with more than the 80386 
asked for. It’s then very likely that the next 
data the 80386 asks for will already be in 
the cache. The 82385 does careful record 
keeping about when each chunk of memo- 
ry in the cache was retrieved and when the 
80386 last read it. The least-used chunks 
are tagged for replacement by future reads. 
Each time the 80386 writes to memory, the 
82385 makes a copy in cache because 
many programs reread what they’ve just 
written in the normal course of events. The 
result is a memory system with a theoreti- 
cal performance of zero wait states 95 per- 
cent of the time, even at 20 MHz. Even 
badly constructed programs, those that 
jump around a lot and continually cause 
the cache to reload, will average less than 
one wait state. 

The dynamic RAM can be expanded 
easily by adding memory modules that 
come in IMB and 4MB versions. The 
standard IMB system memory board can 








PC MAGAZINE ca tae notia’ 26,1988 








= COMPAQ DESKPRO 386/20 










[) 7.) Inside the Compaq Deskpro 386/20 


Power connectors for 
mass storage devices 








Power supply 






System ROMs 







ESDI controller board 







Hard disk controller 






System board 


\... Mass storage 
device cage 









80386 microprocessor 







8154 cache controlier 


Coprocessor socket 
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hold up to three modules of either size, so 
you can tailor memory up to 13MB as your 
needs and pocketbook allow. If you want 
to get to a full 16MB, you swap the IMB 
system memory board for a 4MB board 
and attach three of the 4MB modules. 

Compaq made a corporate commitment 
to producing the highest-performance ma- 
chines when it shipped the Portable 286. 
The Deskpro 386, introduced a year ago, 
set the high-water mark for desktop ma- 
chines. The Portable 386 did the same for 
portables, bypassing 16 MHz altogether 
and going right to 20 MHz. The Deskpro 
386/20 continues this display of engineer- 
ing prowess. In a time when computer de- 
sign is such a by-the-numbers process that 
the machines are virtually identical inside, 
the Deskpro 386/20 is a continuing source 
of conversation and leaves the competition 
scratching their heads. 


EGA EXCELLENCE Compaq’s EGA 
board is a perfect example. In this day of 
VGA, EGA Plus, and other variations on 
the theme, Compaq’s EGA board is decep- 
tively ordinary. It only does 640 by 350 
resolution and even lacks the IBM-stan- 
dard (but seldom used) feature adapter. 
That annoys me a little, because it prevents 


Pe 
FACT FILE 


Compaq Deskpro 386/20 
Compaq Computer Corp. 
20555 FM 149 

Houston, TX 77070 

(713) 370-0670 

List Price: Model 60, with 60MB hard disk, 
$7,499; Model 130, with 130MB hard disk, 
$9,499. Model 300, with 300MB hard disk, 
$12,499; IMB RAM upgrade, $549; 4MB 
RAM upgrade, $2,099; 360K 51-inch flop- 
py disk dnve, $225; 1.2MB 5%-inch floppy 
disk drive, $275; 1.44MB 34-inch micro- 
floppy disk drive, $245; intemal 40MB tape 
drive, $799: 135MB tape dnve, $1.99; | 
monochrome monitor, $255; monochrome 
adapter, $199; color monitor, $799; en- 
hanced color adapter, $399; 80387 coproces- 
sor, $1,199; Weitek coprocessor, $1,999; 
DOS 3.3, $120. 

In Short: The fastest desktop PC on the mar- 
ket today, incorporating all the latest technol- 
ogy. including Intel's memory management 
chip. It's expensive, but worth every cent. 
CIRCLE 667 ON READER SERVICE CARD. 
































































you from adding an aftermarket oscillator 
to raise the EGA’s resolution. This board’s 
lack of a 640 by 480 mode is an oversight. 

The board does one thing, however, 
that no other EGA can do: it can keep up 
with the 80386. EGAs, from the first IBM 
offering, have been terribly sluggish de- 
vices. Even at 8-MHz AT speeds, the 
EGA requires a couple of wait states each 
time you send it a character or a command. 
As processor speeds go up, the EGA’s re- 
sponse time remains constant, requiring 
more and more wait states. At 16 and 20 
MHz, the amount of processor time lost to 
waiting for the EGA begins to get ridicu- 
lous. Compaq’s EGA requires zero wait 
States; consequently, the 386/20 clocked 
the fastest video test times we’ve ever en- 
countered on any machine. 

Video speed has a profound effect on 
the perceived speed of the machine. IBM's 
Models 50 and 60 fee! faster than equiva- 
lent ATs because the VGA can accept and 
display characters about twice as fast as a 
standard EGA. Compaq’s EGA is faster 
still. Compaq will be offeing a VGA-com- 
patible board for the Deskpro series. If it 
matches the EGA in performance, it will 
doubtless be a winner. 

Compaq’s hard disk performance solu- 
tion is more off-the-shelf. The 130MB and 
300MB disk drives with their ESDI con- 
trollers are extremely fast (less than 20- 
millisecond average access time). These 
devices can read or write a full track with 
1:1 interleave, which means that they nev- 
er have to wait an extra revolution for a 
missed sector. The ESDI drives, like the 
EGA, alter your perceptual base of how 
PCs ought to perform. Programs act al- 
most as if they were loading from RAM- 
disk rather than hard disk. The 130MB 
drive is aimed at high-end applications 
where huge files are commonplace, such 
as CAD, graphics, and program develop- 
ment. Compaq expects that the 300MB 
drive will find a home in file server appli- 
cations. 

A more conventional 60MB, 28-ms. 
drive rounds out the hard disk offerings for 
those who don’t need big storage or the ul- 
timate in speed. Compag is also following 
the trend of including a disk caching pro- 
gram with the machine. Disk cache pro- 
grams were popular aftermarket products, 
but many users regarded them with suspi- 

































cion until IBM included a disk cache pro- 
gram with the PS/2 line. Of course, IBM 
did it to overcome the rather porcine nature 
of their hard disks, but at least they legiti- 
mized the concept. 

Compaq also includes CEMM.SYS, 
the Compaq Expanded Memory Manager. 


Bs: 






The new cartridge 
drive in the Compaq 
Deskpro 386/20 is 
enormous and fast: 
it holds 135MB and 
backs up at a rate 
of SMB per minute. 





It emulates Lotus/Intel/Microsoft expand- 
ed memory in 32-bit extended memory. In 
our tests, CEMM performed adequately, 
but not spectacularly. Software emulation 
of hardware always pays a price in over- 
head, even on a fast machine. 

Big disks need big backup, and Com- 
pag was a pionecr in offering integral tape 
backup in its original Deskpro machine. 
The original DC1000 and DC2000 tape 
formats, however, don’t cut it when it 
comes to backing up ]00MB or more. So 
Compag expanded its offering with a 
DC600XLT cartridge drive that holds 
135MB of error-corrected backup. It also 
threw in Sy-TOS—a new tape backup soft- 
ware with a user interface virtually identi- 
cal to that of Sy-Stor, a recent PC Maga- 
zine Editor’s Choice. 

Space isn’t the only frontier when it 
comes to backup. The Deskpro 386/20’s 
new cartridge drive and software transfer 
data at SMB per minute instead of the 
1MB-per-minute rate of the DC2000 
drive. Between reduced tape changes and 
increased overall transfer speed, the 
135MB tape is the one to have, even for 
the 60MB drive. Sy-70S, too, is a distinct 
pleasure compared with most tape backup 





































PC MAGAZINE @® JANUARY 26, 1988 
95 





@ COMPAQ DESKPRO 386/20 


‘2 Benchmark Tests: 
#4 Compaq Deskpro 386/20 


or withoul its 32K memory cache 
engaged, the Compaq Deskpro 386/20 
is the fastest PC ever to be tested by PC 
Labs, speeding by its own 16-MHz sibling 
and the IBM PS/2 Model 80 as well. 


Even more dramatic than the processor and 
disk results are ihe video resuits. Compaq’s 
reengineered EGA card yields zero-wait- 
Staie video writes; Compaq also runs a copy 
of the EGA BIOS in 32-bit memory, not 
through the much slower ROM. Combine 
these two facts and you get the fastest EGA 
display times we've ever seen. With so little 
speed getting lost in the translation from pro- 
cessor to monitor, the Deskpro 386/20 lets 
you see how fast it really is. 


Relative Times 
(16-MHz Compaq Deskpro 386 = 100) 


20 
8-MHz IBM PC AT with 18M Monochroma Displey Adapi 
8-MHz iBM PC AT with iBM Eahaacad Graphics Lita ~ 
Compaq Devin sa {16-MHz 


“J 
S/2 Modal BB 


Compal Poni 386/20 without cache “ 


Performance Times 
(Times given in seconds except where noted) 


8-MHz IBM PC AT with IBM Monochrome Displey 
ja| a — 
_B-MHz IBM PC AT with IBM Eahaaced Graphica Adaplar 

. Compaq Oeakpro 386 (16- MHz} 

IBM PS/2 Model 80 

Compaq Oeakpro 386/20 withoui cache 

Compan Oeskpro 386/20 withcache 

*80286-based machines tested with 80286 Instruction Mix. 
The NOP benchmark test is designed to measure raw clock 
Speed and memory access time while minimizing differ- 
ences in and the effect of memory cach: 


ing. This test executes almost nothing bul NOP ("No 
Operation”) machine code instructons in a big 126K loop. 


The 80386 instruction Mix benchmark test measures the 





pag Deskpro 386/20 with ceche ~ 


Fioating- 
B038B Palat 
iastructice Caicuia- 
NOP Mila* tioe 


Accaaa 
(mliti- 


Convaa- 
tional 


aa 


42 

42 90 
2.1 4.0 
21 44 
20 =34 


425 
33.3 
33.3 
30.0 


29.5 


The Conventional Memory benchmark test allocates 
256K of conventional and treats it as. a series of 
64-byte records Then, 16,384 random records are read 
into and written from thus memory The result shown is the 
average of the read and wnite times. 


The DOS Disk Access benchmark test measures the ime 
it lakes to do a random sector read using DOS. DOS buft- 
ers are sot at 3 and the interleave factor is loft al the drive's 
detaull setting. This test adds DOS's overhead to the BIOS 
and hardware times The tes! program performs the sector 
read 1,000 times within the DOS disk partition. The average 
fesult is shown in miliseconds. 


The BIOS Diek Seek benchmark test measures the time it 


abiemery __S¢-eets)) 


BIOS Olsk Video BIOS Video BIOS 
Seak Routine Reutiee 
(milii- Direct Withoui = with 
secoads) toScreen Scrolllag Scroilleg 


using the 
STOSW instruction with regster CX equal te 2000. This 1s. 
done 1,000 times, 
The Video BIOS Routine Without Scrotling benchmark 
test measures the speed of the BIOS Teletype routine with- 
out scrolling. The test is performed in video mode 3. The 
screen is cleared and 24 lines of 50 characters each {in- 
alerminating carriage retumn and line feed) are wri- 
ten to the display through the BIOS Teletype routine This ts 
done ten times The result shown is the total of the ten tnals 


The Video BIOS Routine with Scrolling benchmark test 
measures the speed of the BIOS Teletype routine with 
scrolling. The test is performed in video mode 3. The 
screen 1s cleared and 240 lines of 60 characters each {in- 
Guding a terminating cammage retum and line feed) are writ- 
fon to the display through the BIOS Teletype routine. 
Although the first 24 tines written to the display do not in- 
volve scrolling, ait the remaining lines scroll the display. 
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The fastest way\- 
your PC can get you 
~ Outof this mess. 
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So stop messing around. 
Find out how fast Byline can 
lean up your very next 
layouts right on your PC 
Pes ebara as easily as you busgneses corer. Samply 


. ‘It call Ashton-Tate“at 
Bede aicectly (800) 437-4329, Ext. 0264. 


from popular business 
software. Including £ 
daBAS. ultiMatey Lotu 
1-2- perma tee ane 
aphs),-WordPerfect, 
graphs) pc Paintbrush“and 
other graphics products. 


Byline lets you design 
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Byline bet yeu deugn page lay: your very next busnew report 
‘outs nha on your PC keyboard as cal Astelon-Lave af (B00) 457- 
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You’1l master it qu 
Since there’s no new coadeice 
environment to learn. As a PC 
user, you're already accustomed 
to the way Byline works. And 
it’s as flexible as it’s easy 
It works on the I PC, XT or. 
AT; with dot matrix or laser 
printers. But with all its 


Power, it onl 
memory. yY requires 384K 
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y A Number of Reasons A Number 


Thousands of DOS Programs PC-MOS/386™ 

'@ gives you the best of the past, and the best for your 
future. Which means that while PC-MOS/386™ totally replaces 
your old DOS, you won't have to replace the programs you’ve 
spent a lot of time learning. 
Sm And it all happens so effortlessly. You'll continue 
to reap the benefits of your favorite DOS programs, 
while entering a new arena of power. 

2) Think ofit! Programs like dBASE III, 
= WordPerfect, Lotus 1-2-3 and Sym- 
& phony, WordStar, MultiMate... literally 
E thousands of DOS programs-all com- 






Designed 
@ for the 80386 There’sa 
revolution taking place in desktop computing. A revolution 
that’s been launched by a square wafer of silicon known as the 
80386 microprocessor chip. It puts minicomputer potential at 
PC users’ fingertips. It’s a fact that virtually every leadingPC 
manufacturer has built a “box” around this chip. And it’s a fact ow 










PC and PS/2 
_ ate Compatible 
_ In designing PC-MOS, we 
| knew our first priority was Just as you don’t have to 
to exploit the minicomputer learn a whole new array of © ¥ aes 
capabilities of 80386-based software to take advantage of PC-MOS/386" neither do you 
PCs & PS/2s, But we went have to learn an entirely new set of commands, 
further, and developed a Instead, the system builds on the knowledge you already 
oe} I system which would be fully have. “COPY” still copies files, and “DIR” still gives you a 
compatible with the millions of § existing PCs, PC ATs, and directory listing. As you might expect, we didn’t stop there. 















PC-compatibles. Power without & sacrifice. You’d expect There’s a wealth of features that have strengthened the com- 
nothing less from the new standard bearer. mands you know, making them more powerful and easier to use. 
3 One, Five, Up to Twenty-five Users lar a You can choose from a variety of work- 

@ From the beginning, PC-MOS/386™ was kon stations. Mix and match dumb terminals 
designed as a versatile operating system which costing under $500 each with PCs and 
could support twenty-five users as easily ite PS/2s running our terminal emulation 
as it supports one. The system comes in software. 
single, five, and 25-user modules, so All of the host’s resources can be 
you're able to start with what you need ={ shared. Programs, data, hard disks, 
and expand when you're ready tape backup units & printers (including 

Ina multi-user setting, PC-MOS/386™ uses the high speed laser printers) are suddenly available to all 


computing power of the host PC to drive workstations 


users. An 80386-PC has minicomputer potential. 
linked to standard RS-232 ports. (Pana & 


2) With PC-MOS/386 you can “mini” your micro, | 


of Users Will Choose PC -MOS/ 3508 


Concurrently Supports Virtual 8086 and 
@ 80386 32-Bit Mode 





80386-based PCs & PS/2s are dual-personality computers. To 

run DOS programs, they act as PCs with a 640K memory limit. 
But to take advantage of their minicomputer capacity, they operate 
in true 80386 mode which lets them address up to four gigabytes 
of memory. PC-MOS enables the 80386-host and its workstations 
to independently switch between these modes-making DOS 
compatibility and 80386 power simultaneously possible. 


7 Multi-Tasking 
'@ While it’s true you could look else- 
where for multi-tasking, why would you 
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It’s been said that information i i ™ 
power..which makes PC-MOS/386™ a deadly weapon to your 
competition. Imagine on-the-road salespeople being able to file 
call reports and access your latest inventory data. Picture execu- 
tives being able to access your corporate database from across 
the country, or around the world-giving them the information 
they need, when they need it. 

Visualize branch offices tapping time-critical data with 
nothing more than a modem and a workstation. Working at a 
home office in the evening or over the weekend suddenly gets 
awfully productive. And that makes good business sense. The 
kind of sense you can’t afford to be without. 


1 The Price...As you 

@ evaluate operating systems, 
ask yourself if it’s reasons you're consider- 
ing...or rhyme. Ask if you’re getting a 
system for tomorrow, or one that was made 





want to? The other multi-tasking operating for yesterday. See if you're being forced to buy 

system is not now, nor is it planned to be, new hardware because of their software. 

multi-user It won't even run multiple DOS appli- And consider this. 

cations in multi-tasking mode. 2 Only one operati in the world can 
Now consider PC-MOS/386™ At the touch of a key, Ae) give you the raw Swe Geet vibe that you 

you can switch between up to 25 different tasks. And if you have demand. Its name is PC-MOS/386”" | en iio 

workstations connected to a host; they get multi-tasking, too. And it’s immediately available in C7 


Finally...a system that won't hold you back. 


File/Record Locking and 

@ Security When you decide to 
implement either a network or a multi- 
user system, there’s a two-fold problem 
which must be solved: protecting 
your work from accidental misuse 
and securing it from intentional theft. 

PC: MOS/386" solves both aspects of this problem. Password 
protected security allows you to assign file, directory, and task 
access to each user. Plus, files and records are locked using either 
PC-MOS%’ proprietary system or NETBIOS emulation. 
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one, five and 25-user versions starting 
at $195. 


PC-MOS/386™ ts @ trademark of The Software Link, Inc. PS/2, PC AT, NETBIOS, dBASE III, 

MulttMate, WordPerfect, Lotus 1-2-3 & Symphony, & WordSuar are trademarks of IBM Corp., Ashton‘Tie, 

‘WordPerfect Corp., Lorus Devel » & MicroPro, respectively. Prices and technical specifications 
Reserved 


subject to change Copyright © 1987. AN Ripe 
ia: International/OEM Sales: Resellers/VARs: 


For the dealer nearest you, In Georgia: 
CALLE: 800/451-LINK — 404/441-2580 404/263-1006 404/448-5465 


3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 


©) The Software Link/Canada CALL; 800/387-0453 
DEALER INQUIRIES INVITED 


PEA MOSRIS 


Gl MODULAR OPERATING SYSTEM 


CO me SOFTWARE LINK 
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The Fast Cure 
For A Siowing 
Hard Disk 


Disk Organizer 


“Vopt Is something of a 
miracle. it performs its disk 
reorganization chores in 
seconds, instead of the 
minutes and even hours some 
other utilities can take. 

8 bargain, Vopt Is fast, safe, 
affective, and aven fun to use. 
What more could you want?” 


Glenn Hart, PC Magazine 
May 12, 1987, Page 36. 


“The overall efficiency of my 
computer system was signifi- 
cantly improved.” 
Wililam G. Harrington, 
The National Law Journal 
June 29, 1987, Page 14. 


Vopt gives you faster hard disk 
access in seconds! 


When DOS creates a file, It 
scatters file fragments over the 
disk surfaces. It takes time to 
collect those fragments when you 
need the data, so your system 
runs slower and slower as your 
files grow more fragmented. 


Vopt organizes your files the way 
DOS should have written them— 
contiguously—so file retrieval is 


easy and fastl 
$3 shipping/handiing. 
$49.95  Cxaddew sales tax 


GOLDEN BOW SYSTEMS 


Vopt ie a trademark of Gokden Bow Systems. 
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= COMPAQ DESKPRO 386/20 


software. It does what you want it to, with 
a minimum of fuss. 

An optional 34-inch, 1.44MB floppy 
disk drive merges this machine into the 
world of PS/2s and laptops. All the floppy 
disk configurations, in fact, are optional. 


You can get a 1.2MB floppy or the normal | 


360K floppy. The 3%-inch drive only 
works as drive B:, but you'll probably nev- 
er need to boot from it. 

Compag has signalled its intentions for 
this machine not only by implementing the 
80387 math coprocessor at 20 MHz, but 
by designed-in compatibility with the Wei- 
tek 1167 floating-point chip set, the cur- 
rent darling of the workstation crowd. This 
potent processor can perform over 2 mil- 
lion floating-point operations per second, 
and it’s just the ticket for math-intensive 
CAD programs. A number of popular 
CAD and scientific programs are being of- 
fered with 1167 support, and compiler 
manufacturers are on the verge of publish- 
ing 1 167 libraries for their languages. 

The Weitek/Intel marriage is possible 
because one of the chips in the set is an in- 
terface chip that adapts the Weitek signals 
to the 80387 pinout. Compaq had to add an 
extra set of pins to the 80387 socket, to ac- 
commodate the memory-mapped 1167. A 
daughterboard holding the three Weitek 
chips plugs into the oversized 80387 sock- 
et, and you move the 387 to the daughter- 
board as well. The 1167 is a memory- 
mapped device, not bus-oriented. Compaq 
addresses it high up in the 80386’s address 
space. You get at it via CEMM, as though 
it were out in expanded memory. Our test 
machine had the 20-MHz 387 and was 
agreeably quick on our floating-point tests. 
As with the EGA, it logged the fastest 
times we’ve yet seen. 


PHYSICALLY FIT The 386/20 is what 
you’ve come to expect from Compaq: a 
heavily constructed and strongly braced 
machine. Moreover, the Deskpro’s key- 
lock is the only non-IBM one I’ve seen that 
locks the cover as well as the keyboard. As 
far as I’m concerned, all keylocks should 
lock the cover. I’ve resigned myself, how- 
ever, to Compaq’s use of Torx screws in- 
stead of the more common Phillips or hex 
heads, and I suppose the people at Compaq 
have resigned themselves to our complain- 
ing about it. 





In use, the Deskpro 386/20 feels unnat- 
urally fast, even to jaded users of 16-MHz 
machines. One observer even accused me 
of running a demo program rather than the 
full program | was demonstrating. She 
simply didn’t believe that any PC could re- 
trieve screenfuls of data and pop them onto 
the screen as quickly as she was seeing. 
After a few minutes at the keyboard, she 


You’ ll want Microsoft 
Windows/386 even if you 
miss the introductory 
offer. On the Compaa, it 
performs quickly and 
smoothly, with no 
hitches or glitches. 


convinced herself that it really was that 
fast. 

Compag is bundling Microsoft Win- 
dows/386 with this machine for the first 3 
months, and you’ll doubtless want it even 
if you miss the introductory offer. It per- 
forms quickly and smoothly on the sys- 
tem, with no hitches or glitches. It also 
multitasks your existing DOS applica- 
tions. You should, however, allow a 
megabyte per application. That way each 
one gets its own 640K, with lots left over 
for disk caching and expanded memory. 
Compatibility is one of those things that 
you almost have to take on faith. You have 
to have faith that the manufacturer has cov- 
ered all the bases. In this case, your faith is 
well justified. 

The Deskpro 386/20 is a great machine, 
one that raises the performance ante. Other 
manufacturers are poised to respond. They 
may be able to equal the Deskpro’s overall 
performance, but I doubt they’ll surpass 
it. 8 


Bill Machrone is editor and publisher of 
PC Magazine. 
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Now you can develop 
picture - perfect 
applications 
at lightning speed. 





It’s easy with CLARION. 


Picture this: Envision the convenience and versatility of all 
the development tools you need, combined with a powerful - 
new ge that's easy to learn and even easier to use. The 
result is CLARION. 

Instant development: From prototyping to source code in a 
flash. Generate screens and reports, and compile and test the 
complete range of PC applications—many times faster than 
you do now! 

CLARION runs on any IBM PC, PS/2, or true 
320k6 of memory and a hard disk drive. 
The results are worth framing: CLARION gives you the 
power and time to create better, richer applications for single 
users or networks. Without run-time cost. You can even create 
EXE programs with the optional 
it in your mind, CLARION can make it a reality. 


compatible with 


Translator. If you can picture 


Get the CLARION advantage: Give CLARION a run for the 
money. Priced at just $395 plus shipping, it’s easy to switch to 
our picture-perfect development tool. If you're not completely 
amazed by the results you get, simply return it within 45 days 
for a full, unconditional refund, MasterCard, American 
Express and VISA accepted. 

To order CLARION or to receive a sample program, 
simply call toll-free: 1.800/354-5444 


CLARION’ 


from BARRINGTON SYSTEMS, INC. 
150 East Sample Road 
Pompano 





33064,3597 
905/785-4555 305/946-1650 
CIRCLE 152 ON READER SERVICE CARD 


(CLARION is a registered trademark of Barrington Systems, Inc. © Copyright 1987 Barrington Systems CLARION is NOT copy protected and comes with FREE run-time licensing. 
IBM ts @ regustered trademark of International Business Machines Corporation. Personal System/2 is. a trademark of International Business Machines Corporation. 





«KING YOUR CAREER MORE SUCCESSFUL” 





ALL SYSTEMS WITH: 
@ One Year Limited Warranty. 


VERTEX 88 ° 1a Hos janet Gab VERTEX MINI 286 
* Intel 8088 Base System. @ Fully Assembled & Tested F 
+ 4.77 =10 MHz Clock Speed. Assurance in USA. : chp oral VLSI Chi Set 
* 640K Memory on Board, © 30 days money back guarantee. * $1133 VER (30) a 
* —RSO 810S. e@ FREE UPS ground in USA 


* 8-12 MHz Clock Speed 


* 150W Power Supply. @ Major credit cards acceptable. * 640K Memory on Board, 

Sip et Mi ht cg 
5 * 200W Power Supply. 

* AT Type Keyboard (84 Keys), * One 1.2 MB Ftoppy Drive. 







* Hard & Floppy Orive Controller, 


BASE SYSTEM Ry de) * Enhanced Capacity Keyboard 
Wi20MB HO & Controller $769 1101 Keysi, 
Base system $895 


W/20 MB HO $1195 
W440 MB HD $1395 
W60 MB HO $1795 






ee 4 
VERTEX 286 


VERTEX 286 


* Intel 80286 Base System. 

* 8/16 Miz Clock Speed. 

* 6/10 of 6/12 MHz available. 

* Keyboard Selectable, 

* 640 Memory on Board 
(80NS), 

* On Board Clock & Calendar. 

* Eden BIOS (w. set up software). 

* 200W Power Supply. 

* One 1.2 M8 Floppy Drive. 

* Hard & Floppy Orive Controtier. 

* Enhanced Capacity Keyboard 

* St 18.7 VER, (3.0) 


Base system $1549 





MONO SYSTEM 


ADD $165 
* Monographic Printer Card + 
° 12 Amber Monitor w/Swivel 


wi20 MB HD $1829 Base. 
w/40 MB HD $2039 EGA SYSTEM 
w/60 MB HD $2439 ADD $575 


10 MHz Base System $919 
12 MHz Base System $995 


* EGA Card 640 * 480 + 
* 14 EGA MONITOR. 


OUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 
IN CALIFORNIA: 1-714-937-1670 CIRCLE 329 ON READER SERVICE CARD 


VER [ EX COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 


Advanced Reweurch. in. 1820 Orangewood Ave.. Ste. 203, Orange, CA 92668 
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Despite a 

shared chip, not all 
80386-based 

PCs perform alike. 
Selections in 

clock speed ratings, 
coprocessors, 
BIOS versions, and 
bus structures 

can combine to 
produce machines 
of distinction. 


mummies: COVER STORY WINN L. ROSCH 


ANATOMY OFA 


n more than a few ways, 80386-based 
computers are like fine wines. To the un- 
initiated, they all seem the same. The feel- 
ing is bred by the thriving market for 
cheap, almost generic 8088-based XT 
clones and 80286-equipped AT compati- 
bles. The advanced state of today’s car- 
bon-paper engineering almost guarantees 
that you can substitute one brand (or lack 
of brand) of AT clone for another with lit- 
tle or no change in either operation or per- 
formance. 

Indeed, as with wines, the only appar- 
ent difference between 80386-equipped 
computers is the shape of the bottle—dif- 
ferent chassis designs that might prefer one 
placement of disk drives over another. But 
it’s what’s inside that counts, and, with 
computers, the subtleties of taste and nu- 
ances of design can have a real effect—not 
just on how fast you can get things done 
but on what you can do. 

The point was driven home with the in- 
troduction of Microsoft Windows/386. In 
its initial release, the new operating envi- 
ronment was compatible (according to Mi- 
crosoft) solely with Compaq’s 80386- 
based computer lineup. A more 


generalized version was scheduled for re- 
lease later. 

Some of the differences between com- 
puters are intangible. For instance, certain 
PCs have snob appeal based on brand 
name alone. Dropping one on your desk is 
like putting a Cherokee in your driveway 
or Romanée-Conti on your table. The BM 
PS/2 Model 80 or Compaq Deskpro 
386/20 on your desk says you can afford 
the best. 

Along with the notoriety, name-brand 
machines can bring real, tangible benefits, 
too. For instance, part of the manufactur- 
er’s reputation is based on a commitment 
to support, processing speed, construction 
quality, and the simple reassurance that a 
reputable company probably won’t close 
up shop and leave you holding a bag full of 
malfunctioning microprocessors. 

No single 80386-based PC ranks as best 
on all counts. You don’t get status and low 
price in the same package, for instance. 
All practical computer packages inevitably 
embody some compromises. Because of 
the higher prices of the technically ad- 
vanced parts needed to boost performance 
to its limits, faster machines inevitably 
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tend to be more expensive. (The relation- | MHz and the top at 20. 


ship between speed and price is not always 
proportional, however, nor is the more ex- 
pensive machine necessarily faster.) Other 
equipment may incorporate features that 
will endear it to you in particular situa- 
tions. For instance, big, fast hard disks can 
work wonders for a network, and built-in 
communications ports can benefit a mul- 
tiuser installation. 

Finally, not everyone needs an 80386- 
based computer. If you plan on using a 
computer for just one job—for instance, 
keeping books or making them—you 
won't need the multitasking power of the 
80386. If you're looking for the most per- 
formance per dollar spent, mail-order 
high-speed AT compatibles are still among 
the best bargains around. 

But if you're concerned about the fu- 
ture, the PCs equipped with the 80386 mi- 
croprocessor are the only way to go. Not 
just faster, they are architecturally superior 
to everything that’s come before in the 
IBM environment. Settle for something 
less today, and you'll rue your decision to- 
morrow. 


WATCHING THE CLOCK Undenia- 
bly, the biggest allure of 80386-based PCs 
is performance. A machine that runs twice 
as fast as an ordinary 80286-based AT will 
potentially get your work done in half the 
time. Once applications that use 32-bit 
code become available, that performance 
level will likely double again on the same 
equipment without any other change. 

But when it comes to performance, all 
80386-based PCs are not created equal. 
While the latest heavy-duty 80386 hard- 
ware promises to triple or quadruple the 
throughput of plain ATs on ordinary DOS 
software, some systems won’t even dou- 
ble the AT level of performance. 

No one factor can explain these surpris- 
ing differences. The performance of 
80386-based computers varies with clock 
speed, memory type, and overall system 
architecture. 

The most obvious—and most publi- 
cized—difference between various 80386- 
based computers and PCs in general is 
clock speed. Advertisements are full of 
claims quoting number of megahertz; in 
today’s commercial 80386-based PCs the 
bottom end is encountered at about 14 








The clock in question has little to do 
with the time of day—it counts nanosec- 
onds instead of hours. Its function is to 
keep the computer's electronic thoughts 
straight. It works more like a metronome, 
beating time to keep all the parts of the ma- 
chine humming along in harmony. 

The clock is necessary because com- 
puters process information in the form of 
very brief electrical pulses. Each pulse is 
dealt with separately, in a linear sequence, 
one after another. The computer under- 


: 


The most obvious—and 
most publicized— 
difference between 
various 80386-based 
computers and PCs in 
general is clock speed. 


stands a digital state—the smallest piece of 
information: a bit—as the presence or ab- 
sence of a pulse at a given instant. 

Although electricity moves quickly, it 
doesn’t move instantaneously. Circuit re- 
sistance slows the pulse and stretches it out 
because a pulse has to overcome both the 
resistance and reactance (mostly capaci- 
tance) of the computer circuits and compo- 
nents. Consequently, some discrete period 
is required for the full power of a pulse to 
travel from one part of a computer to an- 
other—and different lengths of time are re- 
quired for moving between different parts 
of the computer. 

The system clock synchronizes all the 
pulses by allotting a given period for mov- 
ing the electrical charges, then triggering 
the various computer parts to see what they 
have—whether they have received the 
electrical equivalent to a logical one or 
zero-——at the instant of the clock trigger. 
Once all the pulses everywhere in the sys- 
tem are registered, the system can begin to 
shift signals around anew. 





The rate at which these clock beats re- 
cur thus determines how fast information 
can move through the system. The faster 
the clock, the quicker bits are recognized 
and processed. But the speed of the clock 
cannot be increased without limit. At some 
point, increasing the clock speed may call 
on the computer to register information be- 
fore all the pulses in the computer have 
reached their destinations. In addition, a 
faster clock operates at a higher frequency 
(by definition), and higher frequencies are 
more likely to leak between connections 
and register false results. Both of these 
conditions can cause errors. 

Computer chips, too, are rated to oper- 
ate at certain clock rates, limited in speed 
by their internal resistances and reactances 
as well as by their power consumption and 
ability to dissipate heat. A clock that’s too 
fast can confuse the chips and make them 
work unreliably. 

Clock speed is measured in megahertz: 
millions of cycles (or pulses) per second. 
The 80386 microprocessor is designed to 
operate in its slowest form at 12.5 MHz. 
Faster versions are rated to run at 16 or 20 
MHz. This rating is mostly a recommen- 
dation. The 80386 chip can, in general, 
tun faster than the rating screened on its 
case, but reliability decreases (often dra- 
matically) as the clock speed is increased. 

The clock speed inside most personal 
computers is determined by the very pre- 
cise vibrations of a thin slice of quartz crys- 
tal. This crystal may be in a metal package 
by itself on the computer system board or it 
may be combined with other circuits into 
an oscillator module. In either case, in 
80386-based computer systems the crystal 
and oscillator frequency is twice the speed 
at which the microprocessor operates. The 
chip itself cuts the clock speed in half inter- 
nally before using it. In other words, an 
803386 that operates at 16 MHz actually re- 
quires a system clock that can operate at 32 
Mhz. 

With rare candor, every maker of 
80386-based PCs reports the actual operat- 
ing speed of the microprocessor chip and 
not the system clock speed on the comput- 
er bus. 

Allelse being equal, the throughput of a 
computer—how much information it can 
actually process—is directly related to its 
clock speed. A machine that runs at 16 
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MHz will find answers twice as fast as one | 


operating at 8 MHz. 

Of course, all else is rarely equal. Dif- 
ferent microprocessor designs running at 
the same clock speed can work through 
problems at different rates. Factors that in- 
fluence processing speed include the size 
of intemal registers (where calculations ac- 
tually take place inside the microproces- 
sor) and the microcode used by the chip. 

The more bits in a register, the bigger 
the chunk of a problem that can be worked 
through in a given processing cycle. In the- 
ory, a 16-bit computer can do twice as 
much work per clock cycle as can an 8-bit 
machine. A 32-bit chip like the 80386 
would be faster still. 

Such speed projections assume that all 
the bits of a register are put to use. PC- 
DOS poses a problem for the 32-bit 80386, 
however, because it uses at most half the 
space in a 32-bit register. When working 
on PC-DOS programs, the 32-bit architec- 
ture of the 80386 is really of no benefit. 

Even chips that have the same size reg- 
isters solve problems at different rates. The 
microcode of a microprocessor determines 
what bit patterns cause the chip to carry out 
what operation and how that operation is 
performed. While one microprocessor 
might require 7 simple operations to carry 
out a complex task like adding two num- 
bers, another chip design may require 17. 

For instance, although the 80286 mi- 
croprocessor in the AT has the same size 
registers as its predecessor, the 8086, it can 
perform roughly five times as much work 
at less than twice the clock speed. Clock 
rates are thus only a rough guideline that 
should be used to directly compare similar 
chip models operating in similar environ- 
ments. 


MOVING MEMORY In 80386-based 
Computer systems, the clock speed is one 
indication of how fast a given machine can 
perform. But in many high-performance 
computers, including most 80386-based 
PCs, the clock speed determines only how 
fast information is processed inside the mi- 
croprocessor chip itself. 

The speed at which the information is 
sent to and taken away from the micropro- 
cessor—both from memory and from 
mass-storage and other system peripher- 
als—is another factor that affects the per- 


' Conventional 
Memory 


rT 


| 80386 
micro- 
| processor 
— 


Conventional memory organization requires 
=| a minimum of 1MB of memory. Banks must 


be added in increments of 1MB. When 
implemented with high-speed static RAM, 
this organization does not require wait 


states. Dynamic RAM can't keep up with the 
80386 and requires one or more wait states. § 
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formance of the total computer system. 

The 80386 microprocessor operates so 
quickly that most memory chips cannot 
keep up with it. To prevent the micro- 
processor from outrunning the memory 
chips, most 80386-based computer sys- 
tems periodically force the chip to stop 
whatever it's doing to give the memory 
chips a chance to catch up. Because the 
microprocessor is essentially doing noth- 
ing but waiting around, these pauses are 
called ‘wait states.”” 

The number of wait states is counted for 
each memory cycle. A memory cycle nor- 
mally requires three microprocessor cy- 
cles—one for the microprocessor to send 
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out an instruction telling the memory sys- 
tem which bytes it wants to read, another 
to find the bytes, and a third cycle for the 
memory system to send the requested in- 
formation back to the microprocessor. 
Adding one wait state will increase each 
memory access from three to four cycles, 
slowing down the system by 33 percent. 
Some 80386-based computers may, at 
times, have to endure 2 or 3 wait states per 
memory cycle when accessing system 
board memory and sometimes 16 or more 
wait states when they read from memory 
expansion boards. 

The reason that wait states are neces- 
sary at all is that most PC designs use Dy- 
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namic Random Access Memory (DRAM) 
chips. DRAMs store information as mi- 
nuscule electrical charges, akin to the stat- 
ic electricity that bites your hand when you 
touch a doorknob during dry winter 
months. As with static electricity, the 
charges stored in DRAM chips tend to 
drain off on their own. To prevent this 
brain drain, DRAM chips are periodically 
refreshed. Each stored charge is given a 
small boost to keep it from fading. Com- 
puters can devote from 6 to 12 percent of 
their time to refreshing memory, even if 
their memory chips are never accessed. 

in addition, the very act of reading a bit 
of memory tends to weaken its charge, and 
in many cases the chip must be refreshed 
before it can be read again. Recharging a 
memory chip requires a small but substan- 
tial amount of time, roughly from 100 to 
500 nanoseconds (billionths of a second). 
If the microprocessor attempts to read 
from a DRAM chip before it has been 
completely refreshed, it may gather erro- 
neous data. So the microprocessor waits. 

Most people are familiar with the speed 
ratings of memory chips, given in nano- 
seconds. Perform some simple math, and 
you might think you could calculate the 
speed rating necessary for a computer— 
three cycles of a 16-MHz clock requires 
187.5 ns. But 200-ns chips won't work 
with zero wait states in a 16-MHz 80386 
computer. In fact, such a machine requires 
memory chips that are rated faster than 80 
ns 

































‘Every DRAM chip has an access time 
specification that relates to how fast you 
can get data after you ask for it. That’s the 
number on top of the chip that people are 
familiar with,’’ explains David Lunsford, 
systems architect, Dell Computer Corp., 
Austin, Texas. **All chips also have a cy- 
cle time which describes how often you 
can ask for data. With dynamic RAM the 
cycle time is much longer than access 
time. For example, an 80-nanosecond 
DRAM chip has a cycle time of 190 nano- 
seconds, so the most often you can ask for 
data is every 190 nanoseconds.” 

One way to avoid the wait is obvious: 
make the DRAM chips faster. Faster chips 


not be readily available. In fact, few 
DRAM chips are quick enough to keep up 











are, however, more expensive and may | switch, latching itself in one position or an- 


with an 80386 operating full-tilt at 16 | switch locked in its particular position. Be- 
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Interleaved memory doubles the amount ot 

i memory and divides it into two banks. The 
minimum is 2MB, and it must be expanded 
in 2MB increments. One bank contains all 
the odd-numbered 32-bit words; the other, 
all the even-numbered words. No wait 
states are required for odd-even accesses, 
taising the overall throughput of the system. 














1 —-—_ af nd 
+ 4 HT vy We 
“Set at ip rine ar 


‘SERS a win 
miata ere ee 








MHz, and those that are tend to be expen- 
sive. Nevertheless, NCR Corp. achieves 
zero wait states in its Model 916 through 
the use of 70-ns. DRAM chips. 

A different style of memory chip, 
called Static Random Access Memory 
(SRAM), can achieve substantially faster 
cycle times. Static RAM chips work on a 
different principle than their dynamic 
cousins. Rather than storing information 
as static-like charges, each memory cell of 
an SRAM chip works like a two-way 


cause current is constantly supplied, the 
chip does not need to be refreshed. It does 
away with both the refresh time the com- 
puter requires and the need for wait states 
to recharge the RAM. 

Without the need to refresh, the cycle 
time is no longer important, **With static 
RAM, the access time and the cycle time 
are exactly the same, so you can ask for 
data from an 80-nanosecond chip every 80 
nanoseconds,"” says Lunsford. 

To achieve zero-wait-state operation, 
the PC’s Limited 386-16 uses fast static 
RAM for all of the main memory of the 
system. The static RAM of the 386-16 also 
eliminates the need for memory refresh, 


other. A tiny charge of electricity is con- 
stantly supplied to each cell to keep the 
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speeding performance a few more per 
cent. 

However, static RAM has a major dis- 
advantage: it’s much more expensive than 
DRAM, and the chips don’t hold as much 
information. 


STATIC SUBTERFUGE To sidestep 
the need for huge banks of expensive static 
RAM chips, computer makers can use sev- 
eral strategies to make DRAM memory 
appear to work faster. These techniques 
are based on the principle that most memo- 
ry accesses that computers make tend to be 
confined to a narrow range of addresses, 
often sequential. Only a few software 
commands—those to jump to a new mem- 
ory area and those that call subrou- 
tines—break away from sequential opera- 
tion. By optimizing the speed at which a 
computer can read sequential bytes, over- 
all system throughput with modest-perfor- 
mance DRAMs can be raised to nearly the 
level afforded by SRAM. 

The most straightforward of these strat- 
egies is the fast memory cache, often using 
SRAM chips. This technique uses normal 
DRAM chips but adds a block of extreme- 
ly fast memory chips that serve as a buffer 
between the microprocessor and main 
memory banks. When the microprocessor 
requires a certain byte of memory, it is 
read directly from the DRAM and loaded 
into both the microprocessor and the fast 
cache. Altemately, a whole block of bytes 
can be read into the cache whenever a 
memory request is made. If a subsequent 
memory request asks for a byte that’s kept 
in the cache, it can be retrieved with zero 
wait states. The only time wait states are 
encountered is when the next instruction 
cannot be found within the memory cache. 

The odds are in favor of bytes being in 
the cache, according to Gary Stimac, vice 
president of systems engineering for Com- 
pag Computer Corp., Houston. ‘**Almost 
all programs are designed to loop with re- 
spect to frequently used data. For instance, 
in Lotus I-2-3 the actual calculation of 
cells is a loop that just gets duplicated time 
and time again,”’ he says. 

The “‘hit ratio’’——the percentage of the 
time that the microprocessor actually finds 
the bytes it needed in the high-speed 
cache—varies somewhat with the number 
of bytes in the cache itself. The cache may 




































be as small as a couple of kilobytes or as 
large as 64K, the size used by the PC De- 
signs GV-386. Caches much larger than 
that don’t make sense because they ap- 
proach the size of main memory. 

Even with modest cache sizes, manu- 
facturers claim hit ratios as high as 90 per- 
cent—Compagq claims 95 percent for its 
80385-controlled 32K cache of its Desk- 
pro 386/20 Model 300—although the actu- 
al value depends on the software you’re 
running. With an adequately large cache 
and amenable applications, a system 





‘‘Nobody knows what 
will happen with 
OS/2. Nobody knows 
what will speed it 

up or slow it down.”’ 





equipped with cache memory can run 
nearly as fast as one with no wait states. 

The caching technique is preferred by 
most manufacturers of 80386-based turbo 
boards (expansion boards that add an extra 
high-performance microprocessor into an 
existing computer) and allows them to 
nearly double the performance of the host 
computer. The fast cache memory oper- 
ates at 16 MHz along with the turbo board 
80386 microprocessor, while the cache is 
stocked with bytes from the host’s slow 8- 
MHz memory banks. 

Some manufacturers have reservations 
about memory caching, seeing it as a 
Band-Aid solution that works for some 
software but may have significant draw- 
backs in future applications. 

“Caching is a very usable technique. 
It’s very good as long as you can keep your 
code or data segments residing in the 
cache,”’ notes Dell Computer’s Lunsford. 
‘*But once we move into the OS/2 environ- 
ment where a microprocessor must handle 
multiple concurrent processes, a problem 
called thrashing can arise. Every time the 
chip needs code for a different process, it 






will have to reload the cache. Moving code 
back and forth like that will impede perfor- 
mance."’ 

Others are more reserved in their opin- 
ions. 
“Caching is a standard architectural ap- 
proach to all the minicomputers, which are 
almost always used in multiuser, multi- 
tasking applications. It’s a well-accepted 
approach,’’ counters John Patterson, se- 
nior vice president, Tandy Computer, Fort 
Worth. ‘‘The honest truth is than nobody 
knows what will happen with OS/2. Al- 
though we have the code, we don’t have 
any applications. Nobody knows what will 
speed it up or slow it down.’’ 

Problems can arise with memory 
caches. For instance, a program may alter 
bytes in main memory that have also been 
copied to the cache. If the cache is not up- 
dated, then using its unchanged byte can 
result in errors. 

Compag uses a new support chip for the 
80386 microprocessor called the 82385 
cache controller. 

“The 82385 helps us to achieve data 
coherency and high data integrity. The 
chip prevents the cache memory and main 
memory from ever getting out of sync,”’ 
says Stimac. The 82385 has ‘‘snooping”’ 
capability, he explains. It can determine 
whether bytes in the main memory of the 
system are changed, for instance, when a 
hard disk is read. The 82385 ensures that 
those changes made in main memory 
aren’t missed when the bytes from the 
same location are drawn from the cache. 

In addition, the 82385 has the capabili- 
ty to buffer memory writes as well as 
reads. Consequently, the system can write 
to RAM with zero wait states. The 82385 
then transfers the changed bytes to the 
main memory of the system. According to 
Stimac, caching memory writes can im- 
prove overall system performance by 
about 10 percent. 


WEAVING MEMORIES A different 
technique breaks the whole memory of a 
computer system into a number of individ- 
ual sections that each operate as a small 
cache. Implementing this technique re- 
quires special RAM chips that can divide 
their address range into a page or a group 
of rows and columns. These special chips 
allow very fast access in one of the two di- 
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rections of their organization. Called page- 
mode access, this technique cuts the num- 
ber of wait states in much the same way 
that a cache does. 

‘*Essentially, page-mode access is a 
function of the type of RAM chips you 
use,’’ explains James D. Rogers, product 
manager, Monolithic Systems Corp., En- 
glewood, Colorado. ‘‘Once you access 
any location within a page, any other loca- 
tion in that page is accessible with no wait 
states. When you cross that boundary, you 
ereounter wait wakes.”” 

The special chips are called static-col- 
umn or page-mode RAM. Although the 
two terms describe distinct chip technol- 


oe id : Fe ( 
“ ‘7 


be addressed quickly in 2K blocks. No wait 
states are required while in the active block, 


RAM devices are often called static-column 





2K biocks 
256K chips 


4 


y 





Ogies, in PCs their application is the same. 

In the static-column RAM arrange- 
ment, sequential memory bytes are orga- 
nized in adjacent rows within a single col- 
umn. As long as the microprocessor 
attempts to access sequential memory 
bytes, it can retrieve information without 
wait states. When it dashes across columns 
for the information it needs, however, the 
microprocessor will require wait states to 
allow the memory to keep up. 

Page-mode memory arranges memory 
in dndbvidual pages and allows baek to- 
back accesses made within a given page at 
zero wait states. Jumps outside the page 
impose wait states. ’ 








As with true caching, the performance 
of static-column or page-mode memory 
systems depends on the page or column 
size that makes up the individual *‘cache.”” 
The larger the cache, the higher the hit ra- 
tio and the better the performance. The 
static-column RAM of the Compaq Desk- 
pro 386/16, for examplc, cuts the system 
from two wait states to about 0.8. 

Another clever technique called ‘‘inter- 
leaved memory’’ also earns speed gains on 
sequential accesses but is not limited to a 
small page. In an intcrleaved memory sys- 
tem, the RAM is divided into two or more 
banks, and the microprocessor altemates 
between banks when it reads sequential 
bytes. 

Typically, memory will be divided into 
two banks, and for sequential bytes the mi- 
croprocessor will first read from one, then 
from the other, then again from the first. 
While one bank is being read, the other has 
time to refresh itself. As long as the micro- 
processor reads sequential bytes, it will en- 
counter no wait states. 

When bytes are not sequential, the mi- 
croprocessor has a 50-50 chance of reading 
from the bank that is ready. Otherwise, the 
microprocessor will encounter one or more 
wait states while the requested bank is re- 
freshed. Because of this, there’s a 50 per- 
cent chance of making a hit with no se- 
quential bytes. A four-way interleave can 
reduce wait states by 75 percent. In addi- 
tion, interleaving is often combined with 
Page-mode addressing to further improve 
performance. 

Of course, the only way to eliminate 
wait states is to use memory that’s fast 
enough to keep up with the microproces- 
sor. In terms of practical microcircuits to- 
day, that means using SRAMs or very fast 
DRAMs for all system memory. Although 
it is the most expensive alternative, when 
performance counts, it’s also the best. 


COPROCESSOR CHOICE As an ex- 
tension of the 80286 microprocessor, the 
80386 is designed to work with all of its 
predecessor’s software and hardware. 
Also included in its compatibility is the 
ability to make use of the 80287 numeric 
COPTOCR SOF. | 

A numeric coprocessor is a special 
form of microprocessor designed to do ex- 
actly one thing well: arithmetic. It can 
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multiply floating-point numbers very 
quickly, hundreds of times faster than a 
general-purpose microprocessor like the 
80386—and with much greater accuracy. 

Because the 80287 is a separate micro- 
processor, it takes its own special program 
code to run. Thus, software must be spe- 
cially written to use the 80287. It offers no 
benefit to programs that are not written to 
accommodate its needs. 

Many 80386-based PCs include sock- 
ets for installing an 80287. In many cases, 
just any 80287 won't do. The chip comes 
in various speed ratings, from 4 to 12 
MHz. Some systems only support particu- 
lar speeds. Obviously, the faster the 80287 
operates, the better the performance it will 
deliver. 

Better than the 80287 is the numeric co- 

designed as a companion to the 
80386, the 80387. Not only is the 80387 
capable of operating at the full micro- 
processor speed of the 80386 (both chips 
come in speed ratings from 12.5 to 20 
MHz), but also its design is much im- 
proved over the 80287. In fact, it’s so 
much improved that it can deliver perfor- 
mance four times better than an 80287. 
The 80387 is code-compatible with the 
80287 and will operate with any software 
that supports the earlier chip. 

But the 80387 is not the ultimate in nu- 
meric coprocessors. Another new chip 
called the Weitek coprocessor has been de- 
veloped for the dedicated workstations that 
are used in computer-aided engineering 
(CAE). Compaq has adapted the Weitek 

to some of the machines in its 
line of 80386-based PCs. 

“‘The Weitek chip uses memory- 
mapped architecture and is a lot faster than 
the 80387 chip. Compared to the 80387, 
it’s about ten times faster at the micro lev- 
el,’’ says Stimac. 

The Weitek coprocessor achieves its 
high performance with a design complete- 
ly different from that of the 80287 and 
80387. Consequently, it requires its own 
special software. ‘‘The Weitek coproces- 
sor is not compatible with code written for 
the 80287,’’ notes Stimac. ‘‘But Compaq 
has worked with different compiler manu- 
facturers, who are in tum working with 
people like Autodesk, so that they can re- 
compile their programs to support the Wei- 
tek coprocessor. In the near future you will 





get very tremendous performance im- 
provement in CAD applications,”’ he says. 


COMPATIBILITY CONCERNS In the 
early days of PCs, the term ‘‘compatibil- 
ity’’ mostly indicated whether the comput- 
er in question could run Microsoft's Flight 
Simulator, a troublesome program that 
took direct hardware control of several 
system functions. Today, a more suitable 
concer might appear to be whether a spe- 


The BIOS alone is not 
enough to free 386s 
from compatibility 
problems. Many 
systems stumble 

with nontraditional 


software. 


cific machine will run Lotus 1-2-3—or 
whatever program you will rely upon for 
the majority of your daily livelihood. 

With the advent of proven, indepen- 
dently written (from IBM) BIOS codes, 
many of the old compatibility concerns 
have been put to rest. BIOS routines (the 
initials stand for Basic Input/Output Sys- 
tem) link software to the hardware of the 
computer, matching the hardware-specific 
port addresses through which many sys- 
tem features are addressed with simple 
firmware-coded utility routines. 

When a program wants to read a char- 
acter from the keyboard, for instance, it 
may call a BIOS function that queries the 
proper input port, reads the character, and 
resets the port for the next character input. 
The software never needs to know exactly 
where the character came from, so it can 
be written without regard to the system on 
which it will run. 

Phoenix Technologies is credited with 
creating the first BIOS that achieved excel- 
lent IBM compatibility and was available 








to the general market of manufacturers. 
Using the Phoenix code, a company had a 
quick way of making its hardware truly 
compatible. Its availability is one of the 
comerstones of the compatible computer 
industry. 

Several newer BIOS systems have be- 
come available in the last couple of years, 
most importantly from Award Software 
and AMI, which have quickly earned rep- 
utations for compatibility with IBM chips. 
Because of these BIOS chip sets, this level 
of compatibility is almost a nonissue 
among 80386-based PCs. 

But the BIOS alone is not enough to 
free 80386-based systems from compati- 
bility problems. Many systems stumble 
with nontraditional software. Some hard- 
ware enhancements won't work with some 
80386-based PCs. And specific 80386- 
based machines themselves are generally 
incompatible with the memory-expansion 
options of other 80386-based PCs. 

The newly discovered software trou- 
bles concern the use of specific 80386 fea- 
tures never before present in personal com- 
puters. With no guiding standard, 
manufacturers have implemented features 
and interfaces in their own styles. As a re- 
sult, some software that reaches down to 
80386 hardware may work with one sys- 
tem and not with others. 

The issue of hardware compatibility has 
two sides: the ability to make use of inter- 
nal accessories developed for earlier-gen- 
eration PCs, and the ability to interchange 
32-bit expansion options with other 
80386-based computers. 

All 80386-based personal computers, 
with the exception of the IBM PS/2 Model 
80, incorporate 8- and 16-bit internal bus 
structures generally compatible with those 
used by IBM’s PC-XT and PC AT lines of 
personal computers. Although they don’t 
have to be that way, this compatibility en- 
ables them to make use of off-the-shelf ex- 
pansion cards such as disk controllers, vid- 
eo adapters, and memory boards. This 
degree of compatibility gives both you and 
the system manufacturer the surest way to 
low-cost system expansion and access to 
the widest possible array of options. 

To accommodate such expansion, most 
80386-based computers operate their in- 
temal expansion buses at less than the 
clock speed of their microprocessors, 8 
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MHz (for compatibility with AT expan- 
sion options) being the preferred perfor- 
mance level. 

The lower speed is necessary because 
most expansion cards won't operate much 
faster than 10 or 12 MHz. Of course, this 
lower bus speed means that accessing any 
expansion cards will reduce system 
throughput, sometimes severely. 

To wring more performance out of of 
their systems, some manufacturers allow 
you the option of nunning the expansion 
buses of their machines at higher speed. 
For example, the PC’s Limited 386-16 
jazzes up bus speed to 12 MHz on de- 
mand, selected through the system sctup 
procedure. Some expansion products may 
not operate at this rate. 

Other, more subtle incompatibilities 
may arise. For instance, the PC’s Limited 
286 series of computers uses a memory 
bus structure that varies slightly from that 
of the IBM’s PC AT. Some third-party 
memory expansion cards won’t work in 
those machines. Similar problems may 
arise with other manufacturers’ computers 
and expansion products as well. 

More vexing is the lack of consensus 
for 32-bit expansion of 80386-based com- 
puters. Without a doubt, full 32-bit expan- 
sion is the only way to achieve top perfor- 
mance with add-in products for these 
machines. But a lack of standardization 
has prevented the influx of 32-bit-based 
boards. 

One facet of the problem is purely 
physical. Different manufacturers locate 
the additional connections for the extra 16 
lines of the data path in different places. 
Some, notably Intel, extend the connectors 
of the standard AT bus to accommodate a 
full 32 data bits. Others add extra connec- 
tors at various places on the system board 
that solely accommodate memory expan- 
sion. The former technique, while provid- 
ing for more memory, also permits the 
possibility of adding other 32-bit compo- 
nents, for instance, a wide-bus hard disk 
controller. 

Intel adopted this strategy for its AT- 
compatible iSBC-386AT OEM system 
board, which is used by more than half a 
dove machine manufactunr. The pope 
larity of this board has lead to its accep- 
tance as a de facto standard of sorts for 32- 
bit expansion, with at least one non-Intel 
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| Optimal cache memory architecture 
requires a sophisticated controller such as 
the Inte] 82385. The controller interacts with 
the processor, continually loading the fast 
cache memory with data the processor is 
likely to need. It also stores memory as it 
writes in the cache, as programs often 
reread what they have just written. The 

} result is typically less than halt a wait state. 





board using the same structure for its wide 
bus slots. 

The expansion slot architecture is de- 
pendent on the underlying structure of the 
host computer’s memory bus. Thus, it is 
unlikely that systems using different mem- 
ory technique can share memory expan- 
sion boards. Products with four-way inter- 
leaving would not work with systems that 
have two-way interleaves. Dynamic mem- 
ory boards won’t work in static RAM sys- 
tems. Caching systems, however, hold the 
potcntial of werking with other tech- 
niques, depending on their underlying 
structure. 

Bus architecture can affect perfor- 
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mance as well as expansion. Two exam- 
ples are IBM’s Micro Channel and Com- 
paq’s Flex Architecture. Both systems 
allow, in their own ways, information to 
be shifted differently—in particular, fast- 
er—than in earlier PCs. 

Because IBM is treading new ground 
with the Micro Channel, it need not abide 
by traditional standards or worry about 
hardware incompatibilities. Consequent- 
ly, the Micro Channel mins faster and more 
intelligently. For instance, the PS/2 Model 
50) i.able fo transfer information from hand 
disk nearly twice as fast as an AT despite 
having aclock speed which is only 20 per- 
cent faster. 
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Presenting the powerful Epson® Equity” line of personal computers. 
Three machines offering you outstanding speed, power, expandability and 
options. And with their XT/AT*compatibility, you can choose from hundreds 
of software programs and peripherals made for business. 


Oto the best reason to buy an Epson Equity computer has 





OU eR CR Ee OaRomeiiaueas it has everything to do with what 





makes it an Epson. Intelligent design, inspired performance, legendary 


reliability, exceptional value. That’s why you buy an Epson. 





WHEN YOU'VE GOT AN EPSON, YOU'VE GOT A LOT OF COMPANY.” 


XT wa trademark and AT 2s a regisicred trademark of International Business Machines Corporation. Epson is a registered trademark of Seiko Epson Corporation, 
Equity is a trademark of Epson America, Inc., 2780 Lomita Blvd., Torrance, CA 90505, (800) 421-5426. 





ALL PRODUCTS, LOWEST PRICES, 


EXPERT ADVICE 
INTROOUCTORY OFFER 

Hitachi CDR-1503S CD-ROM drive $895 
and your choice: 
—Grolter Electrome Encyclopedia (+$80 after 1/88) or 
—Microsoft Sooksheit with MS-DOS Extension or 
—McGraw-Hill Science and Technical Reference Set or 
—PC-SIG 817 PC Software Programs 
Syitachi CDR-1503S CD-RDM DRIVE $729 

with Digital Audio Input/Output $929 


Full height - standalone - front auto toad - Hi-Fi CD audio capa- 
2 bullies (with CO-PLAY described below)- daisy chan capabl- 


CDROM WORM © COROY | «WORM 
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ibes - for [8M PCACTAT and tull compatibles 
Syitactu CDR-3500 CD-ROM DRIVE $829 
with Digital Audio Input/Output $979 
Walt herght - internal mount - same features as Hitachi 
® worm DRIVES—400 MB $2799 
~800 MB $3799 
Fult hesght - standalone - for IBM PC/XT/AT and full compatibles. 
Boa, for pricing on all Hitachi. Philips, Denon, Sony and 

Panasoree drives 


SOFTWARE FOR HITACH) ANO COMPATIBLE 
CD-ROM ORIVES” 


8cp.pLay $95 


Permits user to play CO audio disks. RAM 
resident “Pop-up * accessory - compat- 
ible wath all major software - recogmzes 
CO and displays track ttle information - 


duiputs lo headphones or stereo am 
pater 


Bco.PLAY + SAMPLER $195 
‘Same features 25 CO-PLAY plus CO sarm- 
pling Junctions for electronic musiaans. 





"crest $195 
Tests accuracy ol data storage on CD audio disks tor 
audiophiles, CD-Professionals (available soon) 


Bco.uTILITIES $195 
Quick Basic routines pernut software developers toaccess CD- 
ROM/Aucho dnve capabslites 


Bcop sells all CD-ROM software products including the 
international Dechonary of Medicine and Beology - Med Line 
Library References and Indexes - Encyciopedia of Chemmucal 
Technology - Corporate Databases 


Hop otters many CD-ROM sottware products on a low 
cost two week Ina! basis. Call for details 


Beau for Prices/Calalogues Special prices for first time 
customers, computer dealers. corporate/government ac- 
counts, branes. educational nstitulions International ship 
ments a specialty 





TO ORDER CALL 800-MEGABYTe (634-2298) 
INQUIRES CALL 212-996-6999 

Pohcy Credit card customers nof charged until order shipped 
‘Shupping and handing extra Personal and company checks re- 
quite 3 weeks lo clear For taster delivery us2 your credil card 
(add 3% for MC and Visa, add 5% for AMEX) or send a casiv- 
ers check or bank money order New York residents add 8.25% 
salestax Ail pncesareUS.A prices and are subject fo change 
and afl tems are sutyect to avatlatubty Defective software will 
be replaced with the same item only Hardware will be replaced 
Of repaired within the lerms and limits of he manufacturer’ 
watranty We cannot guarantee compatibility All sales are fi- 
nal and returned shipments are subject to a restoclung fee 
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@ 80386-BASED PCs 


Compaq retains PC compatibility on its 
bus but splits it into two parts, one side for 
memory and one side for system /O. The 
two sides can operate independently and 
concurrently, and each can be optimized 
for its own particular purpose. On hard 
disk operations, the Compaq architecture 
is nearly as fast as the Micro Channel, even 
though it operates at a lower clock speed. 


MASS STORAGE Nearly all 80386- 
based computers come with some sort of 
high-speed mass-storage system. After all, 
the supercharged performance of an 
80386-based PC would be hardly worth- 
while if you have to spend 90 percent of 
your time shuffling floppies and waiting 
for programs to load. 

At one time, nearly everyone lumped 
all hard disks together. They were simply 
better and faster than floppies. The AT 
changed the hard disk perspective by put- 
ting increased emphasis on average access 
time, the speed at which the hard disk 
could locate any given byte in its memory 
domain. All disks were classed as either 
AT-specification (with an average access 
time of 40 milliseconds and quicker) or 
cheap stuff (more laggardly drives). 

While a swift disk with a low average 
access time is of even more importance for 
80386-based PCs (the quicker the bet- 
ter—speeds under 28 ms. are the most de- 
sirable, and 16-ms. drives are available), 
another figure of hard disk merit also de- 
mands attention: the data transfer rate. 
This specification indicates how quickly 
the processor can shift blocks of data from 
magnetic memory into system RAM. 

Use of 80386 technology makes data 
transfer rate important because computers 
can, for the first time, deal with data that 
moves faster than bytes can be peeled off 
the conventional hard disk. Although the 
5-MHz data transfer rate of the traditional 
hard disk seems fast enough, PCs and XTs 
were not capable of dealing with informa- 
tion at that rate. Even ATs could not ac- 
commodate it quickly enough. Hence the 
actual throughput of a mass-storage sys- 
tem, the speed at which data could actually 
be put in memory and used, lagged far be- 
hind the rated 5 MHz. 

Computers based on the 80386 micro- 
processor are more than fast enough to ac- 
cept information at the peak rate at which 





standard hard disks can deliver it. At the 
same time, 80386-based PCs tend to work 
on bigger, more complex problems in- 
volving larger numbers and bigger blocks 
of data. The new machines demand faster 
and more efficient mass-storage handling 
to facilitate the type of high-volume work 
they will be doing. 

Several techniques have been used for 
improving hard disk data transfer perfor- 
mance. One impediment to better perfor- 
mance is the data channel barrier. All PCs 
based on the original IBM design have se- 
vere design weaknesses in moving infor- 
mation from disk to memory, which is the 
primary limit on throughput. All comput- 
ers designed to be compatible with the 
original PC are inherently handicapped by 
this architecture. 

The Micro Channel architecture of the 
IBM PS/2 Model 80 avoids this encum- 
brance by starting with a clean design 
slate, totally redefining the bus structure. 
It’s effective enough to more than double 
the throughput of PS/2 systems compared 
with those based on PC architecture, all 
else being equal. 

Another technique used for boosting 
data transfer speed is to speed up the disk 
itself by using a different disk-to-computer 
interface. Both the SCSI (Small Computer 
System Interface) and ESD! (Enhanced 
Small Device Interface) offer faster data 
transfer speeds than the 5 MHz of the con- 
ventional connection—speeds that the 
80386 microprocessor can put to use. Con- 
sequently, manufacturers are adding these 
newer disk interfaces to their products. 
IBM, Compaq, and PC’s Limited offer 
systems with ESDI-interfaced hard disks, 
while Zeos Intemational has built an SCSI 
interface into its 386 replacement mother- 
board. 

No single feature is enough to make one 
80386-based computer better than anoth- 
er. As with vintage wines, a truly great PC 
is a combination of elements that must 
work together. It must have balance, with 
no one factor dominating. 

Indeed, today’s 80386-based PCs show 
great promise, and they may just have 
achieved an early—and an excellent—ma- 
turity. a 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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If you've ever had the plug pulled 
on vour PC, just as you were about to 
finish a vital report, then vou know the 
frustration of losing your data so elose to 
completion. As the data disappeared 
from your PC's screen and memory, did it 
oceur to you that the plug had also been 
pulled on your once promising career? 

That's where Deja View™ flashback 
software comes in. 

Deja View runs on your IBM PC, 

s/2 or compatible, automatically protee- 
ting your work in progress from acci- 
dentally pulled plugs. Power failures and 
surges. Frozen keyboards, System crashes. 
Unintentional reboots. Inadvertently 
deleted information on your screen, And 
a thousand other potential disasters. 

Even after your PC goes down, Deja 
View will flash you right back to where 
you were before the problem, And you can 
continue as if the mishap never occurred. 

Deja View is a non-copy-protected, 
Memory-resident utility that runs along 
with your application program. It auto- 
matically copies all of your PC's RAM 
and video memory onto your hard disk, 
saving your work in progress, You decide 
the frequency of the Auto-Save function, 
by number of keystrokes or specified 
time intervals. Or use the Save-Now key 
as needed, 

Deja View also lets you flip back 
and forth between two different applica- 
tions by depressing just three keys. You 
don't need to save work files, exit one 
application, and then load the new 
application and work files, 

Now theres no need to buy an 
expeusive battery back-up system, With 





a price of only $95, can you really afford 
to be without Deja View? 

So call Meridian Technology today, 
or see your local dealer. We'll show you 
how Deja View not only saves your data, 
it can also save your neck, and your 
promising career, 

Deja Views anvil Vor at sur bese iD age trademarks of Meridian 


Techoology, Lie. Other products are trademarks of their 
coanulaeturets, 


DEI/A/IEW 


Use it or lose it.” 


MERIDIAN TECHNOLOGY INC \ifii! 
7 Corporate Park, Sule 100 
Irvine, CA 92714, (714) 2614199 


Youre about 
to experience 
DejaView" 
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5 Whole Earth Computer System 
a a * “The Best You Can Buy’ 
ctacccacccseccvoes . © Technical Support Available 
Riceccsscescsss 3 © Built and Tested in the USA 
e | Year Limited Warranty 
Pesteens . * 30 Day M Back G 
. © Licensed 









Se other goods *FCC Approved 
racedaseesescceee e 48 Hour Burn-in 






onacard! © Finina 
single slot 


4 569. 
“The Company That Calls You Back” 
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Replacement 
80386-based system 
boards will boost 
the power and 
performance 

of any compatible. 


8 COVER STORY WINN L. ROSCH 


TRADING UP TOA 


ou’ve probably seen enough dire warnings 
about the dangers of static electricity to 
computer components to be wary even of 
peeking inside your system unit, let alone 
replacing your whole motherboard with a 
386 system board. Contrary to what you 
may think, the surgery is simple, the dan- 
gers few, and the results will be astound- 
ing. 

The advantages won in updating either 
an XT or AT to an 80386 microprocessor 
are overwhelming. The result is a comput- 
er that’s better and more powerful than 
anything you’ve had before. For ATs, it 
means a twofold performance improve- 
ment; for PCs and XTs, almost twenty- 
fold. 

Moreover, system board replacement is 
one sure way of overcoming the handicap 
of a dead-end microprocessor, one incapa- 
ble of handling the latest software technol- 
ogies such as the multitasking of DOS pro- 
grams. Compared with the cost of a new 
80386-based PC, updating your existing 
machine with a new system board will 


save you hundreds, perhaps thousands, of 
dollars. And the update gives you some- 
thing to do with a computer that today 
seems more suited to holding papers down 
or doors open than processing data. 

System board replacement is a more in- 
tegrated solution than simply sticking a 
386 turbo board into your XT or AT. Al- 
though more expensive than an add-in tur- 
bo, the system board delivers smoother op- 
eration, particularly of the video and in- 
put/output (disk) subsystems. The 
differences in installation time and diffi- 
culty are insignificant. System boards are 
no more delicate than other add-in boards. 
If you can handle a video adapter, you 
won't have trouble installing a new moth- 
erboard. 

The bigger risk is compatibility. Once 
you've replaced the IBM system board in 
your PC, XT, or AT, you will have lost the 
valuable IBM BIOS (Basic Input/Output 
System) contained in the on-board ROM. 
By definition, the IBM BIOS is the most 
IBM-compatible BIOS available. The new 
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@ 386 REPLACEMENT BOARDS 


system board will include its own BIOS, 


one guaranteed to have non-IBM origins. | 


A slight chance exists that some software 
may not work with anon-IBM BIOS. 

At minimum, you’ll lose compatibility 
with the BASIC interpreters included with 
PC-DOS. You'll have to get a generic ver- 


sion of Microsoft BASIC, such as GW- | 


BASIC, to run whatever interpreted BA- 
SIC programs you already have. 

Most replacement system boards come 
complete with a set of the very compatible 
BIOS chips made by companies like Phoe- 
nix Technologies, Award Software, and 
Amencan Megatrends Intemational. With 
these, you're unlikely to encounter diffi- 
culties running any major commercial ap- 
plication. 

Admittedly, 80386-based system 
boards are still expensive, possibly worth 
more than the current value of the machine 
you're going to slide them into. An 80386 
microprocessor alone can cost you $300 to 
$400, the price of an entire 80286-based 
system board by mail order. But for any- 
one who needs top performance and the 
key to tomorrow’s software technology, 
the cost-benefit analysis of a system board 
transplant rules strongly in favor of sliding 
in an 80386-based system board. 


FITTING ROOM = The biggest problem 
you'll face in installing a new system 
board in your computer will be finding a 
board that will fit and work with the com- 
ponents you already have. While expan- 
sion boards have been standardized into 
one near-universal size for interchange- 
ability, 80386-based replacement system 
boards are much more limited in the scope 
of their host compatibilities. 

For instance, the fundamental differ- 
ence between XT and AT system boards is 
easy to grasp. Hold one in your hand, and 
you'll see that the larger chassis of the AT 
is built around a larger system board. Con- 
sequently, replacement system boards 
must be sized to fit inside the cases of dif- 
ferent models of possible host personal 
computers. To make a successful system 
board transplant, you’ve first got to find a 
board that will fit into the chassis of your 
computer. 

The differences don’t end there. Al- 
though the system boards used by the IBM 
PC and PC-XT have the almost the same 











width and depth dimensions, for instance, 
they feature different numbers of expan- 
sion slots and different slot spacing. The 
PC has five expansion slots, each set | inch 


| apart. The XT fits eight slots in an area 


only slightly larger by shrinking the spac- 
ing between boards to 0.8 inch. 

Put a replacement board meant for one 
chassis into another, and the expansion 
slot connectors on the board won’t line up 
with the retaining brackets on the chassis. 


sales as 


uch of the allure of 
replacing your system 
board is you can take 


advantage of expansion 
boards already in 
your computer. 


A replacement system board meant for one 


| system won’t work in another—unless you 


don’t care about expansion. Expansion 
boards—including such necessities as the 
display adapter and disk drive control- 
ler—just won't fit. 

On the other hand, there are some sur- 
prising similarities among system boards. 
Some widely divergent computer designs 
use system boards of similar size. The rela- 
tively new XT Model 286 is an XT in size 
and shape but an AT in performance. Re- 
placement 80386 system boards designed 
for the XT will fit into the XT Model 286 
chassis, yet will still about double the per- 
formance of the 6-MHz, no-wait-state 
IBM original—in addition to endowing it 
with all the inherent multitasking features 
of the 80386 chip. (Other incompatibilities 
may daunt you, however, such as with the 
keyboard or hard disk controller.) 

Matching an 80386-based replacement 
system board with a PC- or XT-compatible 
computer—as opposed to those bearing 
the official IBM label—is more perplex- 
ing. In general, the cheaper, non-name- 
brand clones are better candidates for such 








an upgrade because their original system 
boards are more likely to be exactly pat- 
temed after the IBM original. The design 
teams of major manufacturers of IBM- 
compatible computers are most likely to 
have wandered in their own, independent 


| directions to make their products stand out 


from the rest of the market and gain acom- 
petitive edge. In particular, the smaller- 
footprint computers like the AT&T 6300, 
Tandy 1000, Epson Equity I, and Leading 
Edge Model D won’t be compatible with 
standard replacement system boards de- 
signed for IBM hardware because IBM- 
size boards simply won’t fit, and boards of 
the proper dimensions are not yet avail- 


| able. 


The AT and its clones present a similar 


| situation. Direct replacement system 


boards are available for the IBM PC AT, 
and these same products will fit many of 
the lesser-known clones that use chassis 
with the same mounting measurements as 
the IBM original. In addition, reduced- 
size 80386-based replacement system 
boards are becoming available to fit the AT 
chassis as well as many of the the smaller- 
footprint chassis used by many clones. 

Most AT compatibles as well as XT- 
based machines use the same slot spac- 
ing—0.8 inch—so if you can get a board 
into the machine, you can usually make it 
work if you're willing to be clever with the 
mounting hardware. For instance, a re- 
Placement system board with entirely dif- 
ferent mounting-hole spacing can be in- 
Stalled in a chassis by inserting a hold- 
down screw (and spacer to keep the board 
at the proper height from the bottom of the 
chassis) in each mounting hole in place of 
the standard mounting hardware. 


POWERFUL PROBLEMS Size isn't 
the only consideration when you want to 
install a new system board inside a non- 
IBM host chassis. While most replace- 
ment system boards use IBM-standard 
power connectors, the system boards of 
some compatible computers use a different 
wiring scheme. As a result, you may not 
be able to plug the power supply of a non- 
IBM computer intoa standard replacement 
system board. Compounding the problem, 
you’re unlikely to be able to buy connec- 
tors to match your loosely compatible 
computer power supply to a new system 
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fy) 1 3 386 Replacement Boards: 


i ., . Summary of Features 
(Products hsted in ascending pnce order) 


Zans 386 


Motharboard 


$1,395 


Speed 
PC, XT, AT compatible AT 


BiOS type = 
or if 


On-board memory 2MB 
Maximum memory 


32-bit expansion e 


Number of slots 8 
Coprocessors supporied 


Keyboerd compatibility AT 
XT/AT connection fecililles 


16/20 MHz 


Phoenix Technology 


80287, 80387 


Keyboard, speaker, 
teset, keylock, power on, speaker 


Ao wm 
Haappaaga 386 a" 
Mothar8oard Dyna $X386 
$1,495 $1,650 


20 MHz 
PC, XT 


16/20 MHz 


XT, AT (with 
modification) 


Award Software 


Software International 


2MB 
2MB 


1MB 
16MB 
e 


8 8 
80287, 80387 80287, 80387 


American Megatrends Phoenix Technology 


Monolithic 
Microtrama 386 
$3,295 


intal iS8C 386AT 
$1,995 


16 MHz 16/20 MHz 
AT AT 


Amencan Megatrends 
international 


512K 2MB8 

16MB 8MB 

® 2) 

8 8 

80287, 80387 80287, 80387 


(requires adapter for 


387) 


xT XT (AT optional) 
Speaker, keylock, Keyboard 


Keyboard iock, power 
power on 


on, floppy-disk port 


“,.= —Indicates Editors Choice @—Yes O—No 


board. Such connectors can be hard to get, 
particularly in small quantities. 
Upgrading an ordinary 1BM PC to 
80386 status poses another power prob- 
lem. The PC’s 63.5-watt power supply 
probably won’t be sufficient to operate a 
full-fledged 80386-based computer sys- 
tem, which may draw more than half of its 
potential. Besides the system board itself, 
you’ll have to upgrade to about 135 to 150 
watts to make the new system mun reliably. 
You should be able to find a Taiwan-made 
150-watt power supply for under $50 
through the direct-mail retail channel. 


KEY DIFFERENCES = Another difficul- 
ty that may not be discovered until too late 
is the keyboard. You'll probably want to 
use your old keyboard with your new sys- 
tem board, but they might prove incompat- 
ible. IBM has offered three different key- 
boards for various models of PCs, and 
while they all use the same connector, they 
are not completely interchangeable. In ad- 
dition, your supposedly PC-compatible 
computers may or may not have keyboards 


that are plug-compatible with the IBM de- 
signs. Before you buy any replacement 
system board, make sure the keyboard you 
have will be compatible with it. 

A mismatched keyboard is not an insur- 
mountable obstacle, however. Keyboards 
that follow the interfacing scheme of the 
original PC and original AT standards are 
available by mail order for about $50 to 
$100. Although the subjective ‘‘feel’’ of a 
new keyboard may not match that of your 
old one, at least it will help you put your 
system to work again. 


SHUFFLING CARDS Much of the al- 
lure of replacing your system board is that 
you can take advantage of the expansion 
boards already inside your computer. In 
particular, you’ll want to use your display 
adapter, communication ports, and disk 
drive controller with your new system 
board. Although most replacement system 
boards are designed to operate with exist- 
ing PC peripherals, that’s not always 
true—nor is it always desirable. 

As a general rule, most replacement 


AT AT 


Keyboard, keylock, 
speaker, running LED 


system boards follow the AT standard for 
their 8- and 16-bit expansion areas. Along 
with the standardized connectors, replace- 
ment boards usually deliver an 8-MHz 
clock rate to the expansion bus. While 
most PC and XT plug-in boards function 
fine under such conditions, you may en- 
counter problems with some adapters. In 
particular, the IBM asynchronous commu- 
nications adapter—standard equipment 
with early models of the XT and optional 
for PCs—may fail at this speed. You'll 
need to upgrade to a faster communica- 
tions adapter when you upgrade your sys- 
tem board. 

In some cases it’s a good idea to up- 
grade other parts of your computer when 
you install a 386 motherboard. Although 
replacement-style system boards for PCs 
and XTs will work with hard disk control- 
lers that use an 8-bit bus interface (such as 
the Xebec board commonly installed in 
XTs), such an old-fashioned controller is 
hardly a desirable companion for an 
80386-based computer. The narrow 8-bit 
data path stows information transfers with 
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the hard disk drive by 50 percent. 
If you’re spending $1,500 or so on a 


back by a laggardly hard disk. Upgrading 
AT-style combined hard-and-floppy-disk 
controller will not only save you expansion 
space (you can replace two expansion 
cards with one) but will nearly double the 
data transfer speed of your disk drive. The 
are available for as little as $120 from 


mail-order suppliers. 
Alas, an AT-style controller may not 


The SX386 is designed 
for XT upgrades, but can 
also be installed ina 
mini-AT chassis without 
modification. 








work with the replacement system board 
that you choose. The system board must 
explicitly support an AT-style disk con- 
troller board for the transplant to be suc- 
cessful. All of the boards that are reviewed 
here will support an AT-style controller, 
however. 

Beware, too, that many AT-style disk 
controllers may be physically incompati- 
ble with PC- and XT-size computers. The 
AT expansion board specification allows 
nearly an inch more height than the PC 
standard because of the larger size of the 
AT case. If the controller takes full advan- 
tage of the space available inside an AT, it 
won't fit in your upgraded PC or XT. Cer- 
tainly, the board will slide into a full- 
length 16-bit expansion slot, but then you 
won't be able to put the lid back on your 
computer. 

If you find the idea of upgrading your 
current computer to a machine second to 
none on the market today intriguing, you'll 
be delighted to know that many board 
makers have found it intriguing likewise. 
With some 10-million-plus personal com- 
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system board, you won't want to be held | 


to a 16-bit-interface, high-performance | 


cost is not burdensome—such controllers | 





| puters equipped with 8088 and 80286 mi- 
croprocessors sitting on desks across the 
country, they see a huge market for re- 
| placement system boards. As a result, an 
ever-increasing number of products are be- 
ing developed. Already you have a broad 
selection of boards to choose from, and 
more are slated for release soon. The fol- 
lowing is a look at replacement boards cur- 
rently on the market. 


DYNA COMPUTER INC. 


Dyna SX386 

| Pop out your old XT system board, plug in 
Dyna Computer’s SX386, and perfor- 
mance will improve by nearly 2,000 per- 
cent. The proposition is tantalizing, and 
the $1,650 board really delivers on its 
promise with a 16- or 20-MHz 80386, two 
coprocessor options, advanced memory, 
and programmable performance. 

The difference in speeds amounts to 
nothing more than the chips plugged into 
the board. Twenty-megahertz perfor- 
mance requires a faster 80386 and a set of 
eight quicker Chips and Technologies 
VLSI circuits upon which the SX386 is 
based (incidentally boosting the price of 
the board to $2,500). A jumper on the - 
by 12-inch SX386 board sets the speed. 














Dyna Computer’ s SX386 board brings 16- or 20-MHz 80386 power to XTs, and can also be 
installed in ATs with only minor modifications to the mounting hardware. 


















































Crystal-determined, the speed choice is 
optional: you name the speed you want 
when you order the board, up to the limits 
of available 80287 chips. 

A better choice is to add a faster 80387 
coprocessor. Although no socket is pro- 
vided for this chip, the 80387 can be in- 
stalled with an adapter board that inserts 
between the main 80386 microprocessor 
and its socket. 

The six-layer SX386 system board in- 
corporates eight expansion connectors at 
the requisite XT/AT 0.8-inch spacing. 
Four (five by special order) use the AT- 
style 16-bit bus, four, the 8-bit XT data 
path. No 32-bit bus expansion is available. 
The two short slots imposed by XT chassis 
construction are equipped with 8-bit con- 
nectors. 

The expansion bus operates at either 8 
(the default) or 6 MHz. By substituting a 
higher-speed timer module (combined 
crystal and oscillator in a can), bus speed 
can be increased to 10 MHz. You'll want 
to specify speeds when ordering the 
$X386 because all timers/crystals are sol- 
dered to the board. 

Standard memory of the SX386 is 
2MB, consisting of eight 256K SIP (Sin- 
gle In-Line Pin) page-mode memory mod- 
ules rated at 100 nanoseconds. To cut the 
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FOUR WAYS TO BRIDGE 
THE PC AND THE PS/2. 
ONLY FROM SYSGEN. 


1. 3%” Bridge-File floppy disk 
drive lets your PC read and write to any 
PS/2.™ 720Kb and 1.44Mb capacities. 
$325 















€. 5%" Bridge-File floppy disk 
drive lets your PS/2 read and write to 
any PC. 360Kb and 1.2Mb capacities. 
$325 








3. DuraPak™ drive for your PC 
or PS/2 30 offers data transfer plus 
the security and unlimited expansion 
of removable media. $1495 
















4. The Bridge-Tape subsystem 


is PC, PS/2 and network compatible for 
tota/ tape back-up and data transfer 
flexibility. $695 








Ih this age of the 

PS/2, you'll want to transfer data 

between the old and new IBM® series. Ina 

media that best meets your needs. 

S ™ offers the only complete family of data 
products. No one else offers you so many options 





for transfer from any PC to any PS/2 model. | = rath pte A 
No one else gives you tape back-up across the PC and PS/2 lines. copy of the S; 
And no one else beats our prices. esses gt 
Sysgen helps you economize even further by offering a low cost inter- Sysgen dealer 
face card for sharing our bridge products among multiple computers. [ae nearest you. 


You also get built-in flexibility with an extra cable port behind each unit for daisy 
” chaining additional subsystems. 
You're assured the performance, reliability, and ease of operation that Sysgen Information Hotline 1-800-821-2151 
users have come to expect. We invite you to compare. You'll discover why the first family of 
data transfer products is also the world’s first choice. N 


SYSGEN incorporated, 556 Gibraltar Drive, Mitpitas, CA 95035, 408) 263-441] © Copyright Sysgen, Inc 1987 rf 
Trademarks. PS/2—IBM Corporation, DuraPak, Sysgen—Sysgen, Inc Registered trademarks 1BM—!BM Corporation NC OR PORATED 


WYTHE FASTEST 


TOAN 


250 cps 





If you want a fast, versatile, 
reliable printer with superb output, 
you can do one of two things. 

Get an ALPS. Or get an ALPS. 

The ALPS P2100" is our 
fastest, flying through drafts at 400 
cps, memos at 200 cps and letter- 
quality documents at 80 cps. 

And the ALPS P2000,’ one of 
PC Magazine's "best products 
of 1986" is no slouch, either. With 


print speeds of 250, 125 and 50 cps. 


So both printers will speed 






LB 





~ 


through most any kind of work. 
From letters and graphics to 
six-part forms and 16-inch-wide 
spreadsheets. 

But these aren't just high- 
speed printers. They're also 
highly efficient. 

Each has multiple font car- 
tridges, to let you change type 
styles quickly and easily. A 4K 
print buffer— expandable to 
256K —that frees up your PC for 
one job while you're still printing 


THING NEXT™ 













A built-in, Ph /pull see them perform live. Fo: 
d and bottom feed,to | demo or more information 
that other printers at (800) 828-ALPS. In Califc 2, 







te. Plus full compati- _ (800) 257-7872. ti 

bi most leading PCs and ~ “You'll discover there's ony! 
software. one printer that can compare to an 

; Running these ALPS is as ALPS. Another ALPS. 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. ALPS 
With basic care, in fact, they'll per AMERICA 


form flawlessly for over five years. 
Now the best thingtodois IT’S TIME YOU SAW THE ALPS. 


P2100 and P2000 are trademarks of ALPS Electne Co., Lid. ©1987 ALPS America. 
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number of wait states, the memory is oper- 
ated with 4K pages (2K per bank) and a 
two-way interleave. 

The page-mode memory eliminates 
wait states when sequential memory ac- 
cesses are within the bank. The two-way 
interleave cuts the probability of encoun- 
tering a wait state outside of a page by one- 
half. The exact number of wait states im- 
posed by the system is configurable using 
setup software which is supplied by Dyna 
Computer. 

The first megabyte of system RAM is 
split, with 640K devoted to DOS and the 
balance to shadow RAM that enables all 
ROM code to execute in fast, 32-bit mem- 
ory. All other memory is addressed in the 
extended area. 

The memory is located at the left front 
of the SX386 board, directly in-line with 
the gaps between five of the expansion 
connectors. The SIPs stick up about | inch 
from the board and may interfere with 
components on some long expansion 
boards, although they won’t interfere with 
the board substrate itself. One 16-bit slot is 
not obstnucted in any way. 

The 16-bit ROM, which is remapped to 
32-bit shadow RAM during operation, 
contains a BIOS written by American Me- 
gatrends International. The keyboard 
ROM chip also bears an American Mega- 
trends copyright. Although the SX386 is 
designed for XT upgrades, the standard 
keyboard chip accepts AT-style key- 
boards. XT keyboard compatibility is op- 
tional. 
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Dyna Computer 
3081 N. First St. 
San Jose, CA 95134 
(408) 943-0100 
List Price: $1,650 


Dyna board can also be installed in a mini-AT 
chassis without modification, and in AT box- 
¢s with some modification to the mounting 
hardware. The board offers good perfor- 
mance (your choice of 16- or 20-MHz clock 
speed) and is reasonably priced. 
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According to Dyna Computer, the 
SX386 can also be installed in a mini-AT 
chassis without modification. It also easily 
fits within a standard AT case but will re- 
quire some modification of the mounting 
hardware. 

The SX386 board incorporates all AT 
features and connection facilities. Its time- 
of-day clock and CMOS configuration 
memory are powered by an extemal 6-volt 
battery source (four AA batteries recom- 
mended), connected through a 4-pin head- 
er near the keyboard connector. 

Near the front of the board are a 4-pin 
speaker connector, 5-pin keyboard lock 
connector, and a 2-pin reset button. The 
only mandatory hardware adjustment on 
the board is a single jumper that selects 
color or monochrome/EGA monitor use. 

The board works well, its speed limited 
mostly by the microprocessor. Its makers 
claim it will work at 24 or even 32 MHz 
when such chips become available. The 
board’s biggest flaw is that the location of 
its memory chip might interfere with some 
long expansion boards. If you can live with 
that, you'll love the SX386. 


HAUPPAUGE COMPUTER 
WORKS INC. 


Hauppauge 386 


MotherBoard 

While the name Hauppauge may be unpro- 
nounceable by anyone outside of the Long 
Island community that shares the moniker, 
ordering Hauppauge Computer Works’ 
386 MotherBoard may be worth the elocu- 
tionary effort. A product of the design ef- 
forts of some renegade ex-Intel engineers, 
the $1 ,495 MotherBoard is designed to re- 
place the original IBM XT system board 
and, at 8% by 12 inches, is slightly more 
compact than the original. 

The board is built around a combination 
of five Chips and Technologies VLSI cir- 
cuits and a number of custom PAL (Pro- 
grammable Array Logic) chips. Conform- 
ing perfectly with the XT layout, it 
includes eight expansion slots at 0.8-inch 
increments. Two slots use the 16-bit AT 


bus structure, five the standard XT bus, 


and one is equipped for proprietary 32-bit 
expansion. The two slots that are short- 
changed for space in a standard XT chassis 
are both 8-bit. 
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Hauppauge 386 MotherBeard 
Hauppauge Computer Works Inc. 

358 Veterans Memorial Hwy. 
Commack, NY 11725 

(516) 360-3827 

List Price: $1,495 
Requires: PC or XT chassis. 

In Short: The Hauppauge board delivers the 
best price-performance ratio of any XT up- 
grade. ll works smoothly and reliably and 
makes the transition to state-of-the-art com- 
puting painless. 

CIRCLE 677 ON READER SERVICE CARD 


Another, similar board is available 
from Hauppauge for sliding into PCs. It’s 
equipped with five slots at 1-inch incre- 
ments: two 8-bit, two 16-bit, and one pro- 
prietary 32-bit. 

The PC adaptation poses an additional 
problem in that the MotherBoard con- 
sumes 30 to 35 watts, an intolerable strain 
on the 63.5-watt standard equipment pow- 
er supplies in those machines. Hauppauge 
recommends a minimum of 135 watts to 
Tun a system equipped with the board. 

All expansion slots—except for those 


on the 32-bit bus—in both styles of Moth- 


erBoard operate at 8 MHz. The Mother- 
Board’s 80386 microprocessor and the 
32-bit slots run at a full 16 MHz and use 
four-way interleaved memory, yielding 
no-wait-state operation about 75 percent of 
the time. A socket is available for an 80387 
numeric coprocessor. 

The MotherBoard's standard 1MB 
memory endowment, soldered to the sys- 
tem board, comprises 36 dynamic RAM 
(DRAM) 100-nanosecond chips with 4- by 
64-kilobit architecture and a 100-ns. speed 
rating. Memory is logically split, with 
640K devoted to DOS, 64K to shadow 
memory for making the Award Software 
BIOS routines run in fast 32-bit RAM, and 
the rest to the extended memory area. Ex- 
pansion memory boards are available from 
Hauppauge with capacities of 4MB ($495 
with |MB installed) and 12MB (price as 
yet undetermined). Expansion memory is 
also four-way interleaved. 

The keyboard chip also bears an Award 
Software copyright and is designed for use 
with the standard XT keyboard. 





PC MAGAZINE 8 JANUARY 26, 1988 
128 


\ 


fp [Fig did A Adin ae bon 
je 9, 4 4 4 a 4 
PE fee Sn a ' 
[= i jee a 


esas ible with He IBM AT. fight 
down to keyboard layout. But with a more 
resilient feel. 







Likewise. 


om 14''132 column, high resolution screen Likewise. 
gets more out of programs like Multiplan and 
\ Lotus 1-2-3, 
Boosts productivity with easy to read Likewise. 
character set and advanced ergonomics. 
” Manufactured, serviced and supported by Likewise. 
_ the com any that ships more terminals than 
~ anyone ut 
. At$599, the Wyse WY-60 delivers unrivaled At $649, the Wyse WY-99GT delivers 
value if you're looking for sharp resolution, likewise ina agri terminal, with Hercules 
advanced features and superior overall quality and IBM CGA compatibility. 
in an AT-compatible alphanumeric terminal. 
So if you’re looking for the best terminal toturn your AT into a multi-user system, there’s 
really no choice like Wyse. For more information, eall 1-800-GET-WYSE. 
~h i ~ 
poo ¢ SE 
Da ‘ i t i t 
es -Y We make it better, or we just don’t make it. 
-y > “TrademartsunelW re WY 60. W a (Wyse Technolugy, IBM AT. IBM CGA “SCRE jal Business Stachinaa Hercules, Hercules, 
7 us 1-2. PE ae t Corp ration, abe: in. Microsoft. US. Te : J 
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In that the MotherBoard is designed pri- 
marily for direct replacement, only those 
connections required in an XT (or PC) are 
provided at the front of the board: IBM- 
style, rectangular-pinned power connec- 
tors (properly keyed) and a 4-pin speaker 
connector. 

Although physically XT-compatible, 
the MotherBoard more closely follows the 
AT design. Built into its circuitry are 
CMOS configuration memory and a con- 
tinuously running clock. A connector is 
provided for attaching an external battery 
supply. Unexpectedly, Hauppauge in- 
cludes the batteries—three AAs—as well 


on any convenient surface. 

Most ordinary PC and XT peripher- 
als—including hard-and-floppy-disk con- 

| trollers, display adapters, and communica- 

tions cards—work with 386 Mother- 

Boards because the expansion bus runs ata 

relatively modest 8 MHz. The high-speed 


| 80386 processor makes the ordinary XT | 


| hard disk and its 8-bit controller seem to 
| drag however, so Hauppauge allows you 
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as a holder with a sticky tab for mounting 





Hauppauge Computer's $1,495 MotherBoard is designed to replace the IBM PC-XT system 
board. At 8'/ by 12 inches, itis more compact than the others, and it works smoothly and reliably. 





The Hauppauge board’ s 
subjective feel improves 
on its already impressive 
specifications. It 
delivers the best price- 
performance ratio of 
any XT upgrade. 





mg 


The Hauppauge board has a subjective 
fee] that improves on its already impres- 
sive specifications. It works smoothly and 
reliably, and makes the transition to state- 
of-the-art computing painless. Although 
faster boards are becoming available, the 
Hauppauge delivers the best price-perfor- 





| which cuts the effect of the two wait states 





| perhaps, a bit of inside information on 






INTEL CORP. 
Intel iSBC 386AT 


Not suprisingly, the $1,995 Intel Corp. 
iSBC 386AT was the first 80386-based 
system board available. Its designers had, 


what was required to put its 16-MHz 
80386 microprocessor to work. What they 
created was a full-size AT-like system 
board with decidedly non-AT perfor- 
mance, able to carry out most tasks at a 
double-time rate. 

Current models of the iSBC 386AT 
motherboard (at writing, it’s in its sixth re- 
vision) take full advantage of the 80387 
numeric coprocessor as an option. Alter- 
natively, an 80287 on a special adapter 
board can be plugged into the 80387 sock- 
et to deliver somewhat more modest per- 
formance. 

Every square inch of the big (132- by 
12-inch) board is put to use as residence for 
the huge array of logic chips—over 150 of 
them. One large block of that space is de- 
voted to the board’s base endowment of 
512K of memory, 16 4- by 64-kilobit 
DRAM chips rated at a 120 nanoseconds, 
all soldered down. Logically this memory 
is configured into two interleaved banks, 


imposed by DRAM chips in half, giving 
the board a one-wait-state rating. 

Additional memory must be added 
through the two 32-bit expansion slots of 
the iSBC 286AT. Intel offers boards that 
add 2MB or 8MB (each) to the endowment 
of the system board, also two-way inter- 
leaved. 

One element of the memory design of 
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5200 NE Elam Young Pkwy. fl 
Hillsboro, OR 97124 
(501) 696-7399 | 


: | 
there are faster and better boards available for 
upgrading your AT. | 





to upgrade to an AT-style controller and | mance ratio of any XT upgrade. That CIBELE Bas ONE ADEH SERVICE CARD 
| high-performance disk. 1 Should be enoagh to recommend it. ee ee 
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The only 8MB, 12MHz, EMS memory. 


JustRAM/AT™ 1s just RAM memory, and 
lots of it. JustRAM/AT™ supplies 4MB or 
8MB of memory for the IBM PC AT* or 
compatibles in a single siot! 


Just one JustRAM/AT™ memory 
expansion board provides DOS with the 
full 8MB of axpanded memory allowed 
by the Lotus/Intel/Microsoft* Expanded 
Mamory Specification (LIM/EMS), or up 
to 8MB of axtandad memory for Unix", 
Xenix* or Pick’. Enough memory for the 
most damanding applications — with 
room left over for systam performence 
enhancing RAM disks and disk caches. 
Enough memory to double, triple, even 
quedrupie overell system performance. 


Stop singing “Tha Slot Managamant 
Blues"! With JustRAM/AT™ you can edd 
a full 8MB now, or add 4MB now and 
another 4MB later — all in one sioti 


JustRAM/AT™ operates with zero wait- 
states at speeds up to 8MHz and with 
just one wait-stete at speeds up to 
12MHz. Expended memory is 
implemented in hardware, which is 
much faster than software emulation; 
plus, the Expanded Memory Maneger 
(EMM) raquiras 64KB lass conventional 
mamory than emuletors. JustRAM/AT™ 
memory also allows you to beckfill your 
system from 512KB to 640KB. 


Fully competible with all software which 
adheres to LIM/EMS standards, 
JustRAM/AT™ memory is also com- 
patible with Intel's AbovaBoard*. Up to 
8MB of JustRAM/AT™ end AboveBoard 
memory may be used as expanded 
memory within e single system using 
the EMM software provided with 
JustRAM/AT™ memory, AboveBoard 
memory or Microsoft Windows’. 


Backed by e five-year parts and labor 
warranty, all JustRAM/AT™ memory 
products ere engineered for a lifatima of 
error-free operetion. 


Contact your local distributor or Digital Solutions, Inc. Distribution Plus Tricom 
Call Toll-F (404) 955-4488 1-800-492-5316 (in Maryland) (516) 483-9700 
all Toll-Free 1-800-241-6651 1-800-638-7654 1-800-TRICOM1 
1 ee 800- 52 5-7661 {outside Georgia) {outsida Maryland) {outside New York) 
Dealer/Distributor/OEM Inquiries Welcome. Mail to; Monoilthic Systems Corp., 


7 i 84 Inverness Circle East, Englewood, Colorado 80112 
Monolithic D) Sounds Greet! Where can | buy ona? 
CN D Have a sales rep call. 
ystems corp. D1 Send me more information immediately. 
Ballavarnese(Circlaeast tman Doem Ovar Deealar Daistributor O end user 
Englawood, Colorado 80112 





(303) 790-7400 Name 
**JustRAM/AT ia a trademark of Monolithic Systams Corporation 
"1@M and AT ara trademarks of intarnationai Business Machines Corporation Address 
*Lotus 15 a tradamark ol Lotus Devalopmant Corporation 
*Intel and Above are iradamarks ol intal corporatea iG 
*Microsoll, Windows and Xemx are trademarks of Microsofl Corporation 
“Unix is a trademark of ATAT City, State, Zip 
“Pick is @ tradamark of Pick Sysiams 
Phone { ) 


| 
| 
| 
| 
| 
| 
I 
| 
I 
I 
| 
| 
| 
H Company Name 
! 
{ 
l 
I 
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Intel’ s iSBC 386AT was the first replacement 386 motherboard. Current models take full 
advantage of the 80387 math coprocessor as an option. 


the iSBC 386AT is probably its weakest 
feature, at least to DOS users. The only 
method for pushing DOS memory from 
512K to the 640K limit that Intel supports 
is through the use of a 16-bit expansion 
board. 

Expansion slots include four 16-bit and 
two 8-bit, all operating at 8 MHz and im- 


posing additional wait states. The two 32- | 


bit slots are also compatible with 8-bit ex- 
pansion boards. Although they operate at 


16 MHz with 32-bit boards, they default to 
8 MHz when expansion boards with nar- | 


rower interfaces are used. 

The standard BIOS firmware, written 
by Phoenix Technology, includes a routine 
to simulate 8-MHz operation for compati- 
bility purposes. The low speed is simulat- 
ed by adding more wait states rather than 
knocking down the clock speed. Shifting 
between performance levels requires only 
pressing a keystroke combination: Ctrl- 
Alt-1 to go up, Ctrl-Alt-2 to go down. The 
system setup routines are not included in 
this ROM. 

The keyboard chip is also a Phocnix 
product and is designed to accept standard 
AT keyboards. 





Included in the iSBC 386AT circuitry is 
a serial port and a parallel port, both termi- 
hating as 26-pin headers that are located 
just in front of the keyboard connector. 
Jumpers on the board are used to set the 
former port as COM or COM2, the latter 
as LPT! or LPT2, or defeat either of the 
ports entirely. 


TIME OF DAY The system board in- 
cludes both an AT-style time-of-day clock 
and CMOS configuration memory with 
support for almost 50 different hard disk 
configurations. Both features are jumper- 
defeatable. Battery power for the CMOS 
memory and clock—6 volts typically 
drawn from four AA cells—plugs into a 
connector similar to one of the standard 
IBM-style power input connectors on the 
iSBC 386AT. 

Although the iSBC 386AT board is 
aimed at OEMs, it is available through 
mail-order suppliers and, perhaps, through 
dealers. While it does offer you an oppor- 
tunity to upgrade your AT, new and better 
boards that take advantage of VLSI and 
other state-of-the-art technologies are now 
available. 





MONOLITHIC SYSTEMS CORP. 
Monolithic 
Microframe 386 


An old name in big computers, Monolithic 
Systems Corp. has been around since 
1969, emerging from the core memory in- 
dustry to make some of the first solid-state 
silicon memory boards for mainframes. 
The company now has five divisions spe- 
cializing in custom work, single-board 
computers, and minicomputer memory 
boards, as well as PC memory products. 
As the name implies, the Microframe 
386 board is designed around an Intel 
80386 microprocessor and is available in 
versions that operate at 16 MHz ($2,345) 


| or 20 MHz ($3,295). A socket is available 


for an 80387 numeric coprocessor, which 
further augments that board's perfor- 
mance. 

For compatibility purposes, both the 
microprocessor and expansion bus speed 
can be reduced to 6 MHz by pressing a 
combination of keys at the keyboard. 

Most of the circuitry of the eight-layer 
8'4- by 13-inch board (early boards were 
six-layer) is built from Chips and Technol- 
ogies VLSI components—a total of eight 
square black chips. The BIOS, in 16-bit 
bus ROMs, bears an American Mega- 
trends copyright, while the keyboard 
ROM is a product of Award Software, de- 
signed to use AT-style keyboards. A sys- 
tem setup program and diagnostics are 
held in ROM. 

Laid out to fit the AT chassis, the Mi- 
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Monolithic Microframe 386 

Monolithic Systems Corp. 

84 Inverness Circle East 

Englewood, CO 80112 

(800) 525-7661 

(303) 790-7400 

List Price: 16 MHz, $2,345, 20MHz. 
$3,295. 

Requires: AT chassis. 

In Short: Probably the best upgrade for ex- 
isting ATs, the Microframe 386 offers excel- 
len! performance, no major, and few minor 
flaws. When the XT version becomes avail- 
abie, il will also rank among the best. 
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+ MULTIBILLION MANUFACTURER 





S-286 Plus Base System $439! 


© 80286-10 CPU real ZERO Walt State 
® Landmark CPU Test 12.5 MHz 
© 7 Expansion Slots 
© 1 MB Standard RAM (100 nS chips) 
© Clock Calendar with Battery Backup 
¢ Combined Floopy/Hard Disk 
Controller 
© 6/10 MHz Clock Speed 
© 1.2 MB Floppy Disk Drive 
¢ Serial/Parallel Ports 
¢ Enhanced 101 MAXISWITCH 
Lee elo] 
© FCC B Class Approved 


* Base System 

© Paradise Autoswitch 480 

* Samsung 14” EGA Monitor with Tilt 
& Swivel Base 


— Hy 


473 Macara Avenue 
Suite 706 
Sunnyvale, CA 94086 


5-286 Base System 


© 80286-8 CPU real ZERO Woit State 

© Landmark CPU Test 10.3 MHz 

© 8 Expansion Slots 

¢ 512k Standard RAM (100 nS chips) 

© Clock Calendor with Battery Backup 

¢ Combined Floppy/Hard Disk 
Controller 

© 6/8 MHz Clock Speed (switch 
selectable) 

© 1.2 MB Floppy Disk Drive 

¢ Serial/Paralle! Ports 

¢ Enhanced 101 MAXISWITCH 
LcNeveelce] 

© FCC B Class Approved 


Cas - 


* Base System 

* Paradise Autoswitch 480 

* Samsung 14” EGA Monitor with Tilt 
& Swivel Base 


i ORDER CALL TOLL FREE: 
1-800-451-8556 


TERMS 

All major credit cards accepted 

3% shipping and handling. 

CA residents add 7% sales tax. 

One year compiete woranty on all products 
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OFFERS 100% SATISFACTION 
AND WARRANTY 





88 Turbo Base Unit 


© 8088 CPU 4.77/8 MHz Speed 

e 7 Expansion Slots 

© Floppy Disk Controliere Power Supply 
© Small Foot Print Case 


MONO Complete System 


* Base Unite 512K RAMe AT Keyboard 

© Two 360K Floppy Disk Drive e Serial/ 
Leelell = Mweury 

Ca claereie sietere cel 

* Samsung 12” Amber Monitor with Tilt & 
Swivel base P 

88 Turbo 10MHzMONO 

Complete System 


“¢ 


MINISCRIBE 71 MB Fullht 28ms Hard Disk $878 
INTEL Math Coprocessor 80287-8 $249 
512K Additonal 100 nS RAM chip 90 
360K Floppy Disk Drive 79 
Modem Hayes Compatible 1200/2400 79/498 
MS DOS 321 w/GW Basic oF 
PC DOS 33 98 


IN CA CALL: 
800-543-8868 


TECH SUPORT & INFO: 
(408) 737-8585 












© 80286-12 CPU running at 
* 12 MHz 
¢ 0 wait state, Norton V3.0 
SI rating: 15.3 
* Keyboard/hardware 
selectable to 6 or 8 MHz 
_. © operating speed 
'. © Proprietary system board © 
* 2 serial ports, 1 parallel port, 
joystick adaptor 
* Clock/calendar with'l0-year _ 
battery life 
* Selectable bus wait state for 
add-on board timing 
compatibility 
* 80287 support, hardware 
selectable at 6, 8, 10 or 
12 MHz 


TP hO S\8 wih Be LEU 2B6/]> Memuct orne Syed 


* 512K of 0 wait state RAM, expandable to 2 MB Basic system, plus 12” high resolution 
extended memory on board monochrome monitor and Hercules compatible 
* Supports EMS software emulation driver graphics card. ee 
© 1.2 MB floppy drive ° With 20 MB, 65 ms Seagate hard drive $1,385 
* Dual floppy/hard drive controller ¢ With 40 MB, 38 ms Seagate hard drive $1,585 
* 101-key enhanced keyboard with advanced 
ergonomics oo ae 2 wal a Paat th) ie 
* 8 expansion slots Basic system, plus 12” high resolution EGA color 
* 200 watt power supply monitor and enhanced graphics adaptor 
© *Phoenix BIOS video card. vey 
ha Compact, space saving chassis ¢ With 20 MB, 65 ms Seagate hard drive $1,835 
* Hlustrated operations manual * With 40 MB, 38 ms Seagate hard drive $2 ,035 o. 









‘ by a a :” ‘eo ia} Vinttiee cer Sah) @ A en 

Basic system, plus 12” high resolution monochrome 

monitor and Hercules compatible graphicscard. == 
* With 20 MB, 65 ms Seagate hard drive $1,285 
° With 40 MB, 38 ms Seagate hard drive $1,485 


. 


ry , Kb ' He GA tai WAS SOMA 
Basic system, plus 12” high resolution EGA 
color monitor and enhanced graphics adaptor 


vided card. SARS 
* With 20 MB, 65 ms Seagate hard drive $1,735 
* With 40 MB, 38 ms Seagate hard drive $1,535 
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an 
CPU 286/10 
* 80286-10 CPU running ~ 
. at 10 MHz 
* 0 wait state, Norton V3.0 
. SI rating:N1.5, 12 MHz 
‘ throughput « 


= 


* Keyboard/hardware 
selectable to 6 or 8 MHz 


- operating speed 
* Proprietary system board 
* 2 serial ports, 1 parallel port, 
joystick adaptor 
~* Glock/calendar with 10-year 
battery life 
* 80287 support, hardw: 

selectable at 6, 8, 1 

or 12 MHz 


“Ivelr iia ie ioe Ade Wee 8' ONG ~ 


We accept MasterCard, Visa, and cashier's checks. Purchase 
orders welcome with approved credit. Personal checks take  . 
15 days toclear. In Galifornia, call (800) 662-6111. * 


YOUR SATISFACTION GUARANTEED 

30 Day Money Back Guarantee! ¥8 Month Warranty! 

AlPbasic systems carry 2 comprehensive 18 mooth warranty. During this 

period, we will repair or replace, at our option, any defective parts at no 

additional charge. Add-of products (hard drives, monitors, etc.) carry 
manufacturers’ warranties. oO ° 

Any system purchased from CPU may be returned within 30 days for a_ 

full refund of your purchase price, excluding shipping charges. Retarned 

items must be undamaged, with all intact, and must be _ 

prepaid and insured, with a Return Authorization Number on the 

shipping fabel. 

2. = Computer 01987 compuer Products untied, 
= Products rere seenterneane 

— | “io ' 
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m 386 REPLACEMENT BOARDS 


Benchmark Tests: 
386 Replacement Boards 


| ls 


hile the NOP and 80386 instruction Mix test results were 
appropriete for each board's processor speed, the 20-MHz 
advantage of the Dyna SX386 and the Monolithic Microframe 386 
was wiped out by slower RAM access in our Conventionel Memory 
tests. The 16-MHz Hauppauge 386 MotherBoard and the 20-MHz 
Zeos 386 Motherboard, which have memory speeds comparable to 
that of the PS/2 Model 80, surpassed the rest. Results for the BIOS 
Disk Seek and DOS Disk Access benchmark tests were generaliy 
| comparable to those of the AT but were not quite up to those of the 
| Model 80 because of the Model 80's faster disk. 
Excluding the disk and video tests, all of these boards will give 
you performance that is at least twice as good as that of an 


Performance Times 
(Times given in seconds except where noted) 








4.77-MHz IBM PC-XT 
8-MHz IBM PC AT 
IBM PS/2 Model 60 
Intel ISBC 386AT _ =n 
Monolithic Microframe 386 


“The XT and AT were tested with the 8086 and 80296 instruction Mix test versions, respectively 


The NOP benchmark test is designed io measure raw 
clock speed and memory access time while 

ditlerences in microprocessors and the effect of 
caching. This test executes almost nothing but NOP (“No 
Operation”) machine code instructions in a big 128K 
loop 


The 80386 Instruction Mix benchmark test measures 


Olsk 
Seek 
(milli 


Floating- 
Pelnt tional 
Celculallon Memory 


159.2 5.9 
35.6 1.3 
15.6 0.6 


Conven- 


95.6 
37.2 
33.6 
H7smn Oe 
15.2 0.6 
12.9 06 


74 
36 8 
37.0 


the 8086 and 60286 versions of the benchmark test they 
remain muttiple instructions. 


The Floating-Point Calculation benchmark test mea- 


including , divi- 
exponentiation, foganthmic and trigonometric 
functions. The benchmark program uses the foating- 


point library included with Microsoft C Compiler 4.0. 


The Conventional Memory benchmark test allocates 
256K of conventional memory and treats it as a senes of 
64-byte records. Then, 16,384 random records are read 
into and written from this memory. The result shown is 


| ean na a a 


PC MAGAZINE @© JANUARY 26,1988 
136 














IBM PC AT. The 20-MHz Monolithic, Dyna, and Zeos system 
boards have the edge In processor-heevy operations and come 
out ahead overall, while the Hauppauge joins the Zeos in yieiding 
faster RAM speeds. it should be noted thet the Zeos board tested 
was ée fine-tuned preproduction board end may not reflect fectory- 
shipped performance. 

Each of the 386 replacement system boards was tested using a 
Seagete ST4038 AT-class hard disk and e standard IBM disk con- 
troller with a 16-bit data path. Ali the video tests were timed using 
aColor/Graphics Adapter except the PS/2 Model 80, which was 
tested using Its built-in VGA. 


00s Video Video 

Olsk BIOS BIOS 

Access Routine Rautine 

(milli- Without with Direct to 

seconds) Scrolling Scrolling Sereee 

119.2 17.2 23.4 11.5 
43.5 46 7.7 46 
32.6 0.9 37 6.6 

=. LS 

417 6.2 9.0 §.6 
417 3.6 7.6 46 


the average of the read and write times. 


The 8108 Disk Seek benchmark test measures the timo 
it takes to do a random seek using the disk’e ROM BIOS. 
The test result includes minima! software overhead and 

May not parallel the manufacturer's claimed average ac- 
cess time The test program performs 1,000 seeks. The 
average result is shown in milliseconds. 


The DOS Disk Access benchmark test measures the 
time it takes fo do a random sector read using DOS. DOS 
buffers are set at 3 and the interieeve factor is left at the 
dnve'e default setting. This teat adds DOS'e overhead to 
the BIOS and hardware times. The test program per- 

















forms the sector read 1,000 times within the DOS disk 
partition The average result is shown in milliseconds 


The Video BIOS Routine Without Scrotling benchmark 


The screen is cleared and 24 lines of 80 characters each 
{including a terminating carnage return and line teed) are 
wniten to the display through the BIOS Teletype routine. 
This is done ten times, and the result shown ic the total of 
the ten trials 


The Video BIOS Routine with Scrotling benchmark test 
measures Ihe speed of the BIOS Teletype routine with 


Reiative Times 
(IBM PS:2 Model 80 = 100) 


acrolling The test 1s performed in video mode 3 The 
acreen 3s cleared and 240 knes ol 60 characters each 
{including a terminating carnage retum and kne feed) are 
written to the display through the BIOS Teletype routine 
Aithough the first 24 lines written to the displey do not 
involve scroiting, all the remaining lines scroll the display 


The Direct to Screen benchmark tes! measures the 


assembly 
language REP STOSW instruction with register CX equal 
to 2000 Ths ¢ done 1,000 fmes, and the result shown is 
the total! of the 1,000 tnais 
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croframe 386 is almost small enough to fix 

XTs, but one corner of the board bumps 

| into the XT drive bay. Monolithic Systems 

| is working on a new board with a notched 
comer that will fit. 

The Microframe 386 includes a full 
| complement of expansion connect- 
| ors—eight—spaced on the 0.8-inch cen- 

ters of AT and XT standards. Six slots use 
the 16-bit AT bus design, two the 8-bit XT 
bus. The two rightmost slots—those that 
the left XT drive bay would intrude upon, 
limiting their use to so-called short 
cards—include one of each bus width. 

Monolithic Systems makes no allow- 
ance for 32-bit expansion, relying instead 
on the large memory capacity of the Mi- 
croframe 386. All RAM is installed on SIP 
(Single In-line Pin) memory modules, 
with sockets provided for eight, in four 
pairs arranged end-to-end, squeezed be- 
tween expansion slots. 

The location of the SIPs is a mixed 
blessing. It puts the memory in a choice lo- 
cation—where the action is on the bus— 
and it saves board space, putting otherwise 
valueless real estate to work while not in- 
| terfering with normal system expansion. 
| Onthe negative side, the modules are diffi- 





Probably the best upgrade for existing ATs, the Microframe 386 can also serve as the foundation 
for a computer in its own right. Header-style switches are included for attaching indicators. 





The only hardware 
adjustments on the 
Microframe 386 are 
setting monitor and 
coprocessor jumpers. 





cult to remove should you want to upgrade 
or need to replace one. 

The memory is arranged in two banks 
of four modules each, each bank filled as 
standard equipment with 256K SIPs, for a 
total of 2MB. Using one | MB SIPs, the to- 
tal 80386 Mother Board memory can be 
stretched to 8MB. 

Memory is two-way interleaved and 
addressed in 2K pages with one four-SIP 
bank, 4K with two banks installed. The 
number of wait states inserted in memory 
accesses can be software programmed. 

Normally, 640K is allocated to DOS, 





384K shadow RAM ts used for speeding 
up BIOS routines, and the balance goes for 
extended memory. According to Mono- 
lithic Systems, DOS memory can be 
stretched to 704K with monochrome video 
adapters or 736K with a color/graphics 
adapter. 

Besides replacing AT system boards, 
the Microframe 386 can serve as the foun- 
dation for a computer in its own right. For 
these purposes, a number of header-style 
connectors are included for attaching indi- 
cators and switches. 

The right side of the board has a pair of 
pins for a reset switch and a novel ‘‘run- 
ning’’ LED. More than just a pilot light, 
this indicator is designed to go out should 
the 80386 microprocessor halt, unambigu- 
ously revealing system crashes. At the left 
front of the board is an AT-style 5-pin con- 
nector for a keyboard lock and LED. An 
AT- and XT-compatible 4-pin speaker 
connector is also available. | 

The Microframe 386 board includes all | 
other standard AT features. For instance, it | 
uses CMOS setup memory in the same 
configuration, and accessible by the same 
techniques (including the IBM AT Setup 
procedure), as ordinary ATs. A continu- 
ously running clock is also built into the 
board. Monolithic Systems allows for two 
methods of powering these features: on- 
board and extemal batteries. The on-board 
power consists of a stack of two lithium 
““button’’ cells, type Ray-O-Vac BR2325. 
Six volts’ worth of external batteries can 
connected through a 4-pin header. The two 
battery supplies are isolated from each oth- 
er with diodes. 

As with ATs, the only hardware adjust- | 
ments that normally need to be made on 
the Microframe 386 board are setting a 
jumper for the primary monitor type used 
and another jumper for enabling the nu- 
meric coprocessor. 

Power connectors use standard IBM- 
style rectangular pins and were properly 
keyed. All components and—more impor- | 
tant, all connectors and jumpers—are 
plainly labeled by legends silk-screened on 
the board. Overall construction quality and 
layout are superb, with no ‘engineering 
change orders”’ or other afterthoughts visi- 
ble anywhere. 

Overall, the Monolithic Microframe 
386 motherboard is probably the best up- | 
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High-Performance Tape Ba 
for the Micro Channel. 





You chose high performance—an IBM® Micro Channel 
PS/2. Now back up that decision with a high-performance 
tape backup system from Tecmar. 

Tecmar set the standard in PC backup with over 100,000 
users. Now we offer the same excellence in tape backup 
for the Micro Channel. 

Select the storage capacity you need. The QT-60™ 
QT-90™ and QT-125™ offer 60, 90, and 125MB of storage 
per tape cartridge. 

PC-to-PS/2 Data Transfer. Host adapters plug right 
into your bus and connect, via cable, to the drive. Buy as 
many adapters as you have PS/2s—one drive backs them 
all up. And the same drive backs up your ATs and XTs. 
So, it’s easy to transfer data between your PCs and PS/2s. 

Our menu-driven QTOS™ software makes it easy to back 
up an entire disk, a sequence of selected files or individual 
files. And, you can back up automatically or manually. 

You can even use SY-TOS™ software—1BM’'s own 
choice. And we're network compatible, too. 

We guarantee all our products with a two-year warranty. 
And if you have a problem in the first six months, we'll 
send a replacement within 48 hours—guaranteed. 

You'll ¥ Tecmar’s QT tape drives! 
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chun 


Call (216) 349-1009 for more information. Or, for 
your free PS/2 1 Love You sticker, send the coupon 
to: Tecmar, Inc., 6225 Cochran Road. Solon, 

Ohio 44139-3377. 


TEQUIAR oS? 


YES, I want more information on QT-60 and Tecmar's lo 


7 
other Micro Channel products! 
FREE o 
{ Name: covert. 
t Tute: ———_—__ er 
Ss 
pan 
I Address: 
| Cg: State: 
Sieleproncu: st SS 
I Send information on Tecmar'’s full line of products for PCs and ATs. 
I Send to. Tecmar. Inc.. 6225 Cochran Road. Solon. Ohto 44139 eRe 


Zip: 








QT-60, QT-90. QT-125 and QTOS trademarks of Tecmar, Inc.: IBM registered trademark and Micro Channel and PS/2 trademarks of International Business Machines Corp ; 


SY-TOS trademark of Sytron, Inc 


©Copynght 1987 Tecmar. Inc. All nghts reserved. 


- ~=Themoreth 
the more they 





1971. Kansas 1972. Moonlighting 1973. Fastidious 
tornado blows out DEC™ programmer deprograms company’s janitor turns off IBM° 370. 
PDP-Ils, Files saved production records. Files Files saved on 3M data 
on 8M data cartridge tape* saved on 3M data cartridge tape. cartridge tape. 





1978. Colorado electric 1979. Little Stevie Fong 1980. Temporary help 
storm jolts Wangs? fips foppies out permanently dumps accounting 
Files saved on 3M data father’s office window. Files saved records on Apple III. Files 
cartridge tape. on 3M data cartridge tape. saved on 3M data cartridge tape. 





1984 Hard disk fails 1985, Sal's Diner. 1987. Delivery boy delivers | 


in soft market; brokers panic. Dropped eggs scramble Macs.” IBM PS/2™ swiftly and 
Files saved on 3M data iles saved on 3M data abruptly to the sidewalk. Files saved 


cartridge tape. cartridge tape. on 3M data cartridge tape. 








Ings change, ‘“ 
Stay the same. 





1975. Head of the 1976. Unnamed computer 1977. Office 


office trips, pulls plug on does the unmentionable. fire bakes Apple’ IIs. 
HP* 3000. Files saved Files saved on 3M data Files saved on 3M data 
on 3M data cartridge tape. cartridge tape. cartridge tape. 





i 1982. Head crash 1983. Thief sneaks 


1981. Circuit breaker 
flips, floppies flop. proves fatal to Lisa.” Files away with Osbornes’ Files 
Files saved on 38M data saved on 3M data saved on 3M data 
cartridge tape. cartridge tape. cartridge tape. 


Computers come, and computers go. 

But when they go out abruptly, you’ve always been 
able to rely on 3M data cartridge tape for backup. 

In fact, 80% of the peo e who back up on data 
cartridge tape back up on 3M. 





Why? 
x We've been covering computer and human errors 
1990. Somewhere, almost longer than computers and humans have erred 
somehow, on some computer, data together. 
will crash. Files will be : : * : 
saved on 3M data cartridge tape. Not only did we invent and patent data cartridges, 


we've continually patented the innovations that make 
data Saar backup the best way to back up data. 
Which is something that’s never changed. 


Call 1-800-888-1889, Ext. 30, fora brochure. 


Trademarks /owner: DEC/ Digital Equipment Corporation; IBM, Personal System/2/ International Busines: 
Machines Corp.; HP/ Hewlett-Packard: Apple, Lisa/Apple Computer Inc.; Wang / Wang Laboratories; 
Osbome/ Novell, Inc.; Macy Macintoth tory, Ine. 

True to life stories. ©3M 1987 
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@ 386 REPLACEMENT BOARDS 


grade for existing ATs. It offers excellent 
performance, no major flaws, and few mi- 
nor ones. When the XT version becomes 
available, it will also rank among the best 
competition. 


ZEOS INTERNATIONAL LTD. 


Zeos 386 Motherboard 


Although announced in the early months 


of 1987, the Zeos 386 Motherboard re- | 


ceived for testing was not quite a produc- 
tion unit. According to Zeos International, 
although the board artwork was complete, 
difficulties with one subcontractor had led 
the company to seek out another for board 
manufacturing. 

The only difference between the proto- 
type received and the production model 
will be an increase from 8-layer construc- 


SMOOTHING THE ROAD TO 386 POWER 


| converting an old country kitch- 
en to high tech, closing the technol- 
ogy gap between PCs and XTs and the 
new 386s is less straightforward than do- 
ing a few simple component swaps. Fact 
is, changing a motherboard is more a nui- 
sance than a problem, but it’s important 
to understand what you’re getting into 
before you get into it. Here are a few in- 
stallation notes and tips. 

Save old equipment. Just as every 


kitchen should have a well-stocked junk | 


drawer, it’s handy to have so.ne backup 
hardware tucked away for when you 
need it. To illustrate the point, the Dyna 


SX386, like the PC AT, uses a Setup disk | 


rather than a memory-resident setup pro- 
gram. Our initial setup was lost due to 
battery failure. When you’ve got an AT- 
class disk controller without a setup, the 
systerh defaults to the A: drive. Problem 
is, it assumes the A: drive is a 1.2MB 
high-density drive. That old reliable 
360K drive most of us have can't read 
anything under those circumstances. In 
this instance, the solution was to replace 
the controller with the XT variety long 
enough for the system to read the Setup 
disk and reset the drive specification 
back to 360K. Sometimes the only way 





ums FACT FILE 


Zeos 386 Motherboard 
Zeos Intemational Ltd. 
530 Sth NW 

Si. Paul, MN 55112 
(800) 423-5891 


List Price: $1,395 

Requires: AT chassis. 

in Short: A versatile board most likely to ap- 
peal to technically sophisticated users who 
can take advantage of its advanced features. 
Includes such extras as an on-board SCSI in- 
terface and floppy disk controller. Replaces 
AT motherboard. 
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tion to a board sandwich of 14 layers, the 
added strata consisting of ground-plane 


to upgrade is to downgrade. 

Invest in disk utiiity software. 
When upgrading controllers, you need to 
do a low-level format of your hard disk to 
make the swap. And even if you don’t 
swap the controller card, changing the 
drive’s interleave should yield a perfor- 
mance boost no matter what hard disk 
and controller you are using with the fast- 
er replacement motherboard. This also 
calls for reformatting. Disk utility soft- 
ware allows you to perform these tasks 
painlessly. In this case, less pain means 
more gain. 

Expect unexpected incompatibil- 
ities. Troubles arise when you mix 
equipment from different hardware gen- 
erations. Keeping that old 1OMB XT- 
class drive when upgrading to a 386 
motherboard may not give you the kind 
of disk performance that you would usu- 
ally expect. 

Another example of old equipment 
behaving in peculiar ways happens if 
your newly upgraded system includes an 
AT-class-or-above motherboard and an 
XT disk controller. IBM’s XT disk con- 
troller turns off the system clock during 
the boot-up process. The ROM on the 
original XT motherboard and faithful 








and pad areas to reduce radio frequency 
emissions below their already low level. 
The Zeos board itself is designed to up- 
grade AT-style computers to 16 or 20 MHz, 
80386 operation, filling the entire full-size 
134- by 12-inch AT form factor. Some of 
that space is devoted to novel features that 
mark the Zeos product as more than just 
another replacement system board. 

The most surprising of these is an on- 
board SCSI (Small Computer System In- 
terface) connector that allows up to six 
SCSI drives to be daisy-chained off the 
system board. The Zeos implementation 
allows a SCSI drive of up to 32MB to boot 
the system. 

In addition, a standard floppy disk con- 
troller that supports all standard IBM for- 
mats up to 1.44MB 3//-inch drives is also 
part of the Zeos system board circuitry. 


clones turn the clock back on. With the 
AT-class disk controller, IBM chose not 
to repeat the predecessor’s habit, elimi- 
nating the need to undo it on the mother- 
board. However, mixing parts from PCs, 
XTs, ATs, and 386s can set the floppy 
disk drives spinning endlessly. 

Normally, the system stops floppy 
disk drives after a certain period of inac- 
tivity. Without the clock, the system 
does not know how long they’ve been 
on, so it never turns them off. 

Programs that rely on the clock will 
also act improperly, but the problems 
may be less obvious. Communications 
and other programs that rely on precise 
timings may not know what to do or 
when. Most replacement boards come 
with a simple 8-byte program that per- 
forms the needed fix (tuming the clock 
back on), but it must be run each time 
you boot up your system. 

The moral is, planning and the right 
mix of components can prevent your 
computer system from becoming a mass 
of hardware and software incompatibili- 
ties. —Philip F. H. Rose 


Philip F. H. Rose is a project leader of 
PC Magazine. 
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Introducing Direct Net’ and EXTRA — 
hot new products from the makers of Direct Access. 


A DIRECT ACCESS 4.1- 
INSTANT ACCESS TO ALL YOUR SOFTWARE. 


Direct Access has vaulted to the top of 
major best-seller lists, and received PC 
Magazine's “Editor's Choice” rating. It is 
a user-defined menu system that 
organizes all your programs on hard disk 
and lets you access any program or 
command with a single keystroke. Usage 
tracking provides reports on each 
computer, any project in progress, and 
all software usage. You can also 
customize a password security system 
for any sub-menu or application. 


ONLY $89.95 [ge 








A NEW! EXTRA- 
EXTRA CAPABILITY WITHOUT ADDITIONAL 
MEMORY. 


EXTRA provides efficient management 
of multiple memory resident programs 
while using only the RAM memory of 

one. This preserves precious working 





space and frees the computer's base 
memory for other application programs. 
EXTRA has easy-to-follow screen 
displays, simple setup and can save 
information to disk, extended memory 
or expanded memory. 


ONLY $99.00 


© 1987 Datta Technology teeesnetronel, inc. Dect Access and Owect Net ore 
trademarks of Delta Technology tetarvational, bic. EXTRA ma trademark of Tole Were Corp, 


A NEW! DIRECT NET— 
THE SINGLE KEYSTROKE NETWORK MANAGER. 


Direct Net is an extremely productive 
network management menu system that 
assigns uniform or customized menus 
throughout the network. Innovative 
design allows Direct Net to “go around” 
unfamiliar DOS commands. Complete 
control couldn't be easier. 


ONLY $245.00 


GET INSTANT PROOUCTIVITY WITH 
ALL OELTA PRODUCTS. 


Contact us today for more information 
on how Delta products can help you and 
your business. 


| 














1621 Westgate Road 
Eau Claire, WI 54703 
(715) 832-7575 

FAX (715) 832-0700 





DELTA 
TECHNOLOGY 
INTERNATIONAL 
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8 386 REPLACEMENT BOARDS 


The Zeos 386 Motherboard includes several interesting extras, like a an on-board SCSI connector 
that allows up to six SCSI drives to be daisy-chained off the system board. 


Zeos includes Future Domain’s Disk Mae- 
stro software for configuring these mass- 
storage options. 

The system board area in front of the 
keyboard connector is devoted to sockets 
for a total of 16 SIP memory modules. 
These sockets must be filled four at a time 
(because of the 32-bit-wide addressing of 
the 80386), although for the base price 
none are. Either 256K or |MB page-mode 
SIPs can be used, for up to 16MB on the 
board. 

Nominally, memory pages size is 2K, 
but when two or four four-SIP banks are 
installed, the memory operates with a two- 
way interleave and page size increases to 
4K. Two proprietary 32-bit expansion 
slots allow further memory expansion, up 
to the 128MB supported by the Zeos 
board. The company promises a 16MB ex- 
pansion board for delivery in the second 
quarter. 

The first 640K of RAM is devoted to 
DOS. The next 384K can either be used as 
shadow RAM or switched off entirely. 
The balance of RAM is addressed in the | 
extended area. 

An 80387 numeric coprocessor socket 
on the Zeos board accepts either that chip | 


The Zeos board's 
versatility should 
appeal to the technically 
sophisticated user. 


or an adapter board and a 80287 which can 
operate at up to 12 MHz. A jumper on the 
motherboard allows the use of either a 
CMOS or NMOS 80287. Header-pin con- 
nectors are available for a loudspeaker, 
keyboard lock and LED, an external 6-volt 
battery supply, and a reset switch. Two 
slides are also mounted on the board: one 
to select monitor type, and another to 
switch power to the nonvolatile (CMOS) 
memory off. Software that comes with the 
Zeos board allows programming system 
operation into illegal configurations that 
will lock it into a nonworking state. This 
switch allows you to reset the CMOS 
RAM to the factory defaults. 


lag 
PORE DITOR" S 
£ JH Onl Car 


For PC: Hauppauge 386 
MotherBoard 


oe For XT: Dyna SX386, 
Monolithic Microframe 386 
e For AT: Monolithic 
Microframe 386 


What replacement system board 
you buy depends on what you want 
| to replace. If you have an ordinary 
| PC, the only choice is Hauppauge 
Computer Works’ 386 Mother- 
Board. Fortunately, it would be a 
| top selection even if the choice were 
not so limited. | 
The competition for XT updating 
is fierce. While the Hauppauge 
board is the best buy, you'll get 
more performance from the Dyna 
5X386 or Monolithic Systems 20- 
MHz boards. Any of them would be 
an excellent choice. In the AT are- 
na, the Monolithic Systems Micro- 
Srame 386 board stands out. Com- 
pact, up-to-date, and fast, it's a 
superior design that you won’ t soon 
oulgrow. 








Eight connectors in standard 0.8-inch 
AT spacing comprise the expansion bus. 
Two are 8-bit, four are 16-bit, and two are 
32-bit (which can also be used as 8-bit 
slots). The expansion bus operates at one- 
half or one-third the speed of the micro- 
processor, or at the speed of a separate os- 
cillator (nominally 8 MHz but upgradable 
to 12), all with modes jumper selectable. 

You have your choice of a BIOS from 
either Phoenix Technologies or Award 
Software, The same choice applies to the 
keyboard chip, set up for an AT-style key- 
board. 

Versatility is the key virtue of the Zeos 
board. It should appeal most to the techni- 
cally sophisticated user who can put its ad- 
vanced features to use. It may be more 
than a casual user will want to deal with. 18 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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3Com3t 





NETWORKS CORPORATE AMERICA 
WITH THE POTENTIAL OF 


0S/2. 


Today Corporate America can look 
forward to an era of constantly increasing 
productivity through the extraordinary 
power of IBM”s OS/2° 

Users of 3Com3+ network system 
software can look forward to maximizing 
that productivity and power now. 

That's because 3Com3+ is built on industry 
standards which make it compatible with 
both current network applications and future 
OS/2 workstation and 
server applications. 

3Com3+ pur- 
chased today is the 
safest and smartest 
investment you 
can make in network 
system software. 

3Com3+ productivity is being increased 
even more by a joint development of 3Com 
and Microsoft; Microsoft’s LAN Manager, 
the networking environment of OS/2. 

That means that users of 3Com3+ can 
enjoy the benefits of running OS/2 on their 





OS/2. 1¢ will revolutionize the 
productivity of Corporate America. 


networks today, while they protect their 
system investment and Sustautce maximum 
network productivity 
in the future. 

So as Corporate 
America embraces 
OS/2=.. 

Remember one 
simple fact. 

3Com3+ network 
system software 
allows you to use the potential and power 
of OS/2 throughout your network now. 

While allowing you to optimize OS/2 work- 
station and server applications in the future. 

It’s just one more reason why 3Com3+ 
network system software has become a 
Corporate America standard. 

For your nearest 3Com dealer, call 
1-800-NET-3Com. 


pr ® 
«= 3Com 





3Com 3+. Destined to become the 
gold standard for networking OS/2. 





©1987 3Com Corporation. 3Com is a registered trademark and 3Com3+ is a trademark of 3Com Corporation. Mictosoft is a registered trademark of Microsoft Corporation. 
IBM is a registered trademark and OS/2 1s a trademark of International Business Machines Corporation, 


CIRCLE 238 ON READER SERVICE CARD 





FAX #: (602) 246-7805 


Order Line - 1-800-421-3135 


Order Status and 
Technical Support 
602-246-2222 


FREE SOFTWARE! 


DATA 


PRODUCTS 


FREE SOFTWARE! 





We Stock 
All Available 
Products 


FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases ovar $250 get two free disks, over $400 get three, or 
get all tour disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one 
disk. 2) PC-WRITE — Try this famous feature packed word processor. It's a winnar!3) FONT-SET — Lets you set popular fonts like 
bold, underline, etc. on most late model printers from Citizan, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use 
your printar like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print raports and 


— HARDWARE — 


mailing labels, and more! 


ACCESSORIES 


Brooklyn Bndge 
Copy II PC Board .. 
Curtis Ruby .. 
Mach III Joystic! 
Masterpiece .. 
Masterpiece Plus. 


gasessas 


150 Watt Power Supply be : : 


BOARDS 


AST Advantage Premium .... 
AST Sixpac Premium . 
AST Sixpac 

Hercules Color Card ... 
Hercules In Cotor Card . 
Hercules Graphics Pius . 
JRam3AtTP .... 

Intel Above PC. 

Intel Above 286 .. 
Orchid Tiny Turbo . 
Suntek 10 XT. 

Suntek IO AT.. 


COMPUTERS 


AZ 386 


80386-16 Micro Processor, 

1 MB of Ram, Teec 1.2 

MB disk drive, 220 watt 
power supply, 6 layer 
mother board, AT 

keyboard ... $2995 


AZ TURBO XT 
IBM Competible Computer, 
135 watt power supply, 
1 brend neme tloppy disk, 
1 parallel port, 1 serial 
port, 1 game port, PC 
| keyboard, 640K Rem, 
8 expansion slots, 
8088-2 processor... $51900 


AZ TURBO AT 
§12K, 6 & 10 MHZ, 
keyboard, 200 watt power 
supply, one 1 2 teac dnve, 
Phoenix Bios 


LAPTOP COMPUTERS 


NEC Multispeed 
Famous Brend 


AST 286 


PREMIUM COMPUTER 
512K, expandable to 2MB 


on the system board, AT 


enhanced etyle keyboard, 


parallel, serial and clock, 

12 MB floppy disk dnve, 

7 expansion slots, two 32 
bit festram slots, DOS 3.1 
& Basic 

1 year warranty... 


AZ 10 


150 wett power supply, 
dual 360K dnve, 10 MHZ 
mother board, 640K, 


EGA BOARDS 
ATI EGA Wonder ... 
Paradise Auto 480. 


Quad EGA Plus . 
Vega Deluxe... 


EGA MONITORS 
AMDEK 722... 


NEC Multisyne . 
Nec Multisyne Plus 


FLOPPY DRIVES 


Teac 5%" 360K 
Toshiba 3'4” 
Other Famous Brands 


HARD CARDS 


Plus Herdcard 40 MB... 


HARD DRIVES 


Miniscnbe 20MB .... . 
Seegete 20 MB .. 
Seagate 30 MB .. 
Seegate 30 MB AT ... 


© Shipping on most softwere 1s $5 00 


© AZ orders add 6.7% sales tex 


¢ Personal check/company allow 14 days to clear 


© We accept Purchase Orders from authonzed institutions for 3 5% more 


then cash pnce. (Please call in first) 


KEYBOARDS 


Keytronics RT101 .... . 
Keytronics 5151 
Keytronics 5153... 


Monochrome Board w/pnnter 
port (similar to Hercules 


Expansion Board 
0 to 576K 


Dete Copy Microtax 


Amadek Laser Drive .... $640 
Desktop Publisher 


Color card w/pnnter 


Microsoft Serial 
Optimouse w/Dr Halo . 
Optimouse w/DPG 


MODEMS 
AZ 300/1200..... E 
Everex 300/1200 ... 
Everex 2400 Int 
Everex 2400 Ext. .... 


US Robotics 2400 
US. Robotics 1200 Pass 


MONITORS 
AMDEK 410 Amber .... 
AMDEK 410 Green .. 
AMDEK 410 White .. 
Magnovox AGB 
Princeton HX 12E ... 
Princeton Max 12 of 
Samsung TTL Amber w/tilt . 
Samsung TTL Green w/tilt . . 
Samsung Color w/tilt. . 7 


PRINTERS 
CITIZEN 
MSP 10 .. 
MSP 15E... 


MSP 40 
1200.. 
1800.. 
Premiere 35 
Tribute 224 


P6 Perallel. . 


OKIDATA - Call on all models 
PANASONIC 


1091-1/M2 .. 
1092-1... 
1524 . 

1592 . 

1595 . 
3131. 
3151... 


STAR MICRONIC8 
NB24-10 . 
NB24-15 .... 
NDIO.. 

ND15 .. 

NP10 .. 

NX10 .. 


TOSHIBA 


351 Model I! 


LASER PRINTERS 
Cannon Laser... 


Laser Image 2000 ... 
Okidate Laser 6 


64K 150NS .... 
256K 150NS .... 

256K 120NS..... 

80287 (Intel) ane 
0287-8 (Intel) ..... é 
8087-2 (Intel) ........ 

8087 (intel) 


© All returns are subject to our approval 
© There will be a 20% restock fee on all returns 
© Sorry no refunds on open softwere, due to copyright lews 














1-800-421-3135 


We Cater to the First Time Buyer! 
Call our friendly technical service 


(602) 246-2222 





ACCOUNTING 
(ent lo oan go enelane, onne .. Call 
Dac Easy Accounting ....... $54 
Dec Easy Payroll....... ao 39 
Dollars & Sense ...... 94 
In House Accounting ... 39 


Managing Your Money 3.0 ; ' ‘ ‘117 















COMMUNICATION 
PROGRAMS 
Carbon Copy Plus .... ..... 115 
Crosstelk XVI......... 0.00.6. 
Crosstalk MK4........ 20... 
(RETGLS « canon oo avoouges anes 
Smartcom Il... ao 
Transporter ...............- 
DATA BASE MANAGERS 
Clipper.......... 379 
Condons ya. ae . 325 
DBase ll Plus.. sices..... Call 
Del Rena Cano Morne an 82 
Fox Base Plus . vegies 195 
Gente tgerccre sssc cei Me on 194 
Knowledgemen 2 .. tere eS 
Peradox20........... -. 398 
PFS: Professionet Fila ....... Call 
Powerbase ............ . 169 
DEAT canes: . 190 
Quicksilver .. . 295 
Revelation 
R Base System V........... Call 
Retlexarertes.s: 1. Be. o 


Relate & Report..... 4 
WiPlGHE) sosedssegoscorssconAs 










DESKTOP PUBLISHING 
Pagemaker, . aiecss sent: 479 
PFS First Publisher .. ... . . 59 
Ventura Publisher.... .. . . 455 
(FOE Co) cncsengunsscas ond . Call 

DISKETTES 
Bernoulli cart. 10MB..... ... 69 
Bernoulli cart. 20 MB .. 79 
Maxell 5%" DS/HD , . 24 
Maxell 5% DS/DD 20 
3M 5%" DS/HD .. 20 
3M 5%" DS/DO .. mals 
3M 600A Date Tepes ...... .. 28 
DOS 





* All Prices ere subject to change 


© Sorry, no COD ordars 


¢ Minimum phone order $50.00. 
* We do not guarantee compatibility 



















































— SOFTWARE — 

EDUCATIONAL Ryan McFarlan Cobol ..... $549 
Microsoft Leaming DOS ..... gag Turbo Basic .............. .. 55 
Utell] on nesanocoace. py Ue igees os 
Typing Tutor IV.,.......... . 0 Turbo Pese 0 55 

Turbo Prolog .......... +. o5 
Turbo Prolog Toolbox ........ 55 
ENTERTAINMENT 
Chuck Yeeger Flight Simltr.... 35 MULTI-USER 
F15-Stike Eagle .........00., 24 SOFTWARE 
Hecker II... - 0 Microsoft Word.... . . 
Kings Ques . 32 Fox Base 
US) oomeonpeacisnadaooasoepee 39 
Microsoft Flight Simulator .... 28 
Scenery Disk 1-7............. 7 
Silent Service . . . 30 PROJECT MANAGER 
Ster Flight. 40 Microsoft Project..... ...... 
Sub Battle. .. 30 = «©Super Project Plus ... ae 
TUmanne:2 Ole eracescon tee 
GRAPHICS Total Havard Manager 2 ..... Call 
Boeing Graphics............ Call SPREADSHEETS 
Chartmaster ai noeneenncss Hobos BGowio 
Diegram Master . . Lotus 1-2-3,......... sore 
BASYICRC esas ciices a: Math Plan30,.............. 
Energraphics 201.. . 294 Microsoft PC Excell .. aie 
Generic Cad Cllifaaenconnoareaaancda ree 
In-A-Vision .....,.... Spreedsheet Auditor ........ 
Microsoft Chert 3.0. ae Supercalc 4 — 
Newsroom .............. .. 31. VP Planner 
Newsroom Professional ...... 65 VP Planner Plus 
Printmaster.............. +. 28 
Pantshopie-: aes 33 UTILITIES 
Printshop Companion . . . 29 Copy IPC 
Prodasign 2 ........... ... 148 Copywnte 
Signmaster ...............0- Call Cubit..... 
DAW Goer 
Deskviaw 20... . 72 
INTEGRATED Direct Access... 
Ability ........ j (PAS SG eaestann 
Ability Plus...... oe Eureke . 
(Sar oooocononsesebes Festback 
Fremework II .... Formtools ... 
Microsoft Works ............ Gopher 
Smart Software ...... Graph in the Box Release 2 
Sein entelay) onan nou nsooaseess IRM b 0 Gog COORA EE RGOOSS 
H TEST 
Lotus Metro ... 
LANGUAGES Wecemer ee. .. 55 
Lattice C Compiler ........ Microsoft Windows . . 55 





Microsoft C Compiler....... 
Microsoft Fortran 4.0........ 
Microsoft Mecro Assembler ... 64 
Microsoft Pescal 
Microsoft Ouick Basic eo 
Microsoft Quick C...... .. 55 
Ayen McFarfan Fortran ..... 















Norton Advanced .... 
Norton Commander . . : 
Norton Utilities ............ - 48 
Numencal Methods .. 





Phone Hours: Monday, Wednesday & Thurs- 


day 7 am - 9 pm: Tuesday & Friday 7 am - 
5 pm: Saturday 9 am - § pm MST. 
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THIS MONTH’S SPECIAL 
Microsoft Word 4.0..... $ 1 95 


SAVE 60% 


On Our Everyday 


Prices 













Rightwritar................. $75 
Sidekick .. . 55 
Sideweys . . 39 
SOs .. 44 
Sqz..... Call 
Supar Key .... . 55 
Turbo Lighting .. 
2AM as) sucscooees .. 36 
WORD-PROCESSING 
Easy Extra........ ccm AO 
Lightening .......... . ., Call 
Microsoft Word 40,..... ... 195 
Multimate Advantage II...... Call 
VTE? ononesoqesaqquan aes 9 
Volkswnter3 ........ 139 
Webster Speticheck . . aa KLE 
Webster Theseurus .. . 39 
Will Water .......005 eo 
Word Perfect42....... 195 
Word Perfect Executive. 109 
Word Perfect Librery ... . §9 
Wordster ProPack ... 233 
Wordstar 2000+ .... +.» 206 
eee WIPO?  omounoe oo 0caaRA 39 


We Feature 
Microsoft 


Software for the 
Macintosh 





Call For 
Items Not 
Listed. 








DATA 
propucts 





2701 W. Glendale Ave. 
Phoenix, AZ 85051 


1-800-421-3135 


No Charge for MasterCard or Visa 


a a i 
VISA 
== 





Introducing... 


POWERFUL SPREADSHEET 


Now you can have Mosaic’s bestselling 
TWIN "a spreadsheet compatible with, yet 
more versatile and easier to use than 1-2-3™ 
Release 2, fully integrated with a word proc- 
essing program that includes a spellin 
checker and thesaurus, that incorporates text 
with spreadsheet data and graphics as pow- 
erful, yet easier to use than the most expen- 
sive programs. And you can have it all for just 
$195.00, an unbeatable low price. 


Just a few of DIAMOND’S unique capabilities: 





Spreadsheet Versatility 

@ File compatible with 
1-2-3 1A, Release 2 and The 
Twin 

@ 8192 rows by 256 columns 

@ Macro compatible with 
1-2-3 1A and The Twin 

@ Convenient date and time 
input formats 

@ Natural, row, column, man- 
ual or automatic recalculation 

@ DOS access while running 
the program 

@ Matrix inversion, multiplica- 
tion and transposition 

Word Processing 

Ease & Power 

@ Integrates text with spread- 
sheet and graphics 

@ Includes spelling checker and 
thesaurus 


i x q © Spreadsheet-type menu 
1-800-255-8662 of 1-800-422-8946 FOR THE DEALER NEAREST YOU commands with Alt key 
tio mascara Avenue access 
Fa tat 2d ©1997 Mosaic Marketing ne ¥2 REAM ane Corsten Dursona ss vaoetan 0 acne 


CIRCLE 292 ON READER SERVICE CARD 


@ Automatic page breaks, text 
justification, word wra' 

@ Insert page breaks while 

ny 

@ Block define manipulation 
commands 

Graphics Power 

& Quality 

@ Simple “fill in the blanks” 
ple forms 

@ 15 different types of graphs 

@ 8 data ranges 


@ 10 type fonts to select from 

@ Comprehensive control of 
pattem, scaling, etc. 

ALL FOR ONLY tet 

Syslem Requirements 

ieM PC DOS™ 21 0 

AT" or compatible 

[DIAMOND \s not copy protected| 


color, font, size, justification, 
5195." 
h 
ea IBM PCT? MOSAIC 
Memory Requirements 320K fer 





PC DOS JBM PC/XT/AT are recysiered trademarks of tnternalvonal 
‘Marketing. Inc TWIN is 2 Iraderart of Mosarc Software Inc, 


@ SPREADSHEET ANALYSIS & JIM SEYMOUR 


Word processing, 
database, and graphics 
add-in applications 

and utilities for 1-2-3 have 
picked up where the 
program left off, making 
it a truly all-purpose 
business program. 

Three million buyers 
can’t be wrong. 


indows, shmindows. So you 

, / want an operating environment? 

Have we got a deal for you. You 

should do so well with those boys from 

Redmond. In fact, you probably already 

have this one, for free already. Such a 
deal! It’s called Lotus 1-2-3. 

That’s the approach Lotus has taken to- 
ward customers who want more than /-2-3 
offers. Or, to put it another way, for cus- 
tomers who want to make /-2-3 into an all- 
purpose tool. 

You don’t need to go buy some fancy- 
shmancy word processor just to write a let- 
ter; they’ll show you how to do it within 
1-2-3. You don’t need a graphics program 
just to turn out some nice 3-D graphs; you 
can do it with /-2-3. You don’t have to 
fool around with some new program if 
your database needs have outgrown the 
1-2-3 worksheet; they’ll show you how to 
do your data in /-2-3 after all. 

Trying to tum /-2-3 into the chicken 
soup of software—good for whatever ails 
you—imay sound like a far-fetched idea. In 
practice, it’s worked well. And Lotus us- 
ers are finding that familiar spreadsheet- 





look display can lead them into worlds of 
applications apparently unrelated to rows 
and columns of numbers. 

Though many of the 3 million or so 
buyers of /-2-3 use it with a handful of oth- 
er application programs established as the 
standards within their companies—say , 
MultiMate for word processing, R:Base 
System V for database management, and 
Freelance Plus for presentation graph- 
ics—hundreds of thousands of others have 
only /-2-3 and DOS on their hard disks, 
perhaps joined by a few specialized, indus- 
try-specific programs. 

These /-2-3 users see the program as 
their standard ‘‘general-business’’ soft- 
ware and expect it to do the usual range of 
general-business work. And it does. 

Though it’s awkward, and no power 
user of word processing software would 
put up with its limitations, you certainly 
can write a memo or letter within /-2-3— 
without any kind of add-ons. Just start typ- 
ing in column A. Let the text spill over to 
column B, widen both columns as needed, 
and set your left, top, and bottom page 
margins for printing just as you would for 
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®@ LOTUS 1-2-3 ADD-INS 


any /-2-3 spreadsheet. You won't get con- 
venience features like word wrap or 
search-and-replace, but clever macros can 
get around some of those problems. 

Anda database? Why, that’s the ‘‘2’* in 
1-2-3. In truth, /-2-3’s database feature is 
a lot better suited to simple list-keeping 
than any serious DBMS work, but an aw- 
ful lot of database programs are used for 
nothing more than flat-file lists of a few 
hundred to a thousand or so entries—a 
function handled very well by /-2-3, right 
out of the box. There aren’t any data-input 
forms: you'll have to type in data line by 
line, cell by cell, as with any other Lotus 
spreadsheet. Your ability to select records 
from the database and sort them will be 
more limited than with most tue DBMS 
programs. And the print-formatting op- 
tions for output of your database records 
are few and primitive. 

And graphics? Enough bad things have 
been said about /-2-3’s feeble graphics 
over the past 4 years that we hardly need to 
rough up Lotus over those ugly graphs 
once again here. But amid all those con- 
demnations of /-2-3 output as presentation 
graphics, don’t forget that /-2-3 produces 
superb analytical graphics: touch a few 
keys and in just a couple of seconds you'll 
see what your numbers really mean. Or 
use two monitors, and you can manipulate 
the numbers on one while watching the 
graph update itself automatically, virtually 
in real time, on the other. 


HAMBURGER HELPERS But those 
are all really compromises. When Jona- 
than Sachs and Mitch Kapor put together 
1-2-3, they were building a killer spread- 
sheet, and the ‘‘2’’ and ‘‘3’’—database 
and graphics—were distinctly secondary. 
Indeed, until very late in the game, there 
wasn’t any database function in /-2-3: 
word processing was going to be the third 
leg of the program. At the last minute, 
word processing didn’t make the cut and 
was replaced by /-2-3's /Data functions. 
Which feel more than a little added-on, 


The result was a wonderfully useful 
program that impressed everyone who saw 
it. It was fast, it was smart, it had every- 
thing. Well, almost everything. 

In retrospect, what’s amazing—and 
what confirms the fundamental strengths 


of /-2-3, underscoring how it gained its 
market-leading position—was that we ex- 
pected it to do everything. We hadn’t 
asked that of previous programs, nor of 
many since. But since /-2-3 did what it did 
so well, we somehow expected it to do ev- 
erything else we wanted. 

It didn’t take long for a Greek chorus of 
1-2-3 add-on products to appear, stepping 
forward to fill in for Lotus’s omissions. 

The first was Sideways, from Funk 
Software. It turned spreadsheet print- 
outs... well, sideways, printing them 
down the long dimension of continuous- 
feed computer paper, perforations and all, 





« Lotus add-ins have 
become hits because they 
deliver real value for 


remarkably low prices— 
often under $100. 








obviating the need for Scotch tape and pre- 
cision alignment of dozens of pieces of pa- 
per. Sideways was soon followed by other 
clever add-on products. Some, such as the 
simplified linear programming tools in 
General Optimization’s Whar’ s Best!, add- 
ed important features missing from /-2-3. 
Others, including almost every PC graph- 
ics program, fixed things Lotus got wrong, 
tuming the dross of /-2-3 graphs into the 
gold of boardroom-quality presentation 
graphics. Still others, like the Cambridge 
Spreadsheet Analyst, helped users find out 
where they'd gone wrong in a worksheet. 

But all of these ‘‘Lotus stretchers,”’ the 
Hamburger Helpers of PC software, suf- 
fered from one problem: you had to save 
your /-2-3 file, exit the program, load the 
add-on, read in the /-2-3 file, then go to 
work on it. Worse, changes you made to 
the original /-2-3 worksheet file weren’t 
necessarily reflected in subsequent print- 
outs from the add-ons. 


ENTER THE ADD-INS In early Janu- 
ary 1987, Lotus finally gave software de- 
velopers the answer to this distant relation- 








and run programs while still inside a work- 












ship between /-2-3 and the add-ons: the 
Lotus Developer Tools Kit. It allowed out- 
side software developers to latch on to pro- 
gramming ‘‘hooks’’ within /-2-3 to call 







sheet. Thus developers could use all the 
heavy guns of /-2-3, from the moving-bar- 
style menu to Lotus’s print drivers, file for- 
mat, and so on, while adding whatever 
functionality they thought you and I would 
buy. 

No longer would developers have to 
write products which added onto 1-2-3, 
now they could add in their ideas about 
how the program could be improved. And 
at least in theory, users could construct 
their own little idiosyncratic kits of those 
add-ins, turning /-2-3 into what they 
thought it should have been all along. 

Copies of a similar developers’ toolkit 
for Symphony add-ins had been floating 
around for some time, and Geoff LeBlond, 
who had published a set of BASIC-lan- 
guage programming extensions for Sym- 
Phony as an add-in, was the first to market 
with a /-2-3 add-in, ¢Word. Released 
through Turmer Hall Publishing, a subsid- 
iary of Symantec already in the Lotus add- 
on business with SQZ! and Note-It, 4Word 
enjoyed immediate success. 

Legions of Lotus letter-writers were 
freed from the tyranny of column widths 
and learned to love word wrapping, 
searching and replacing, and the rest of 
modern word-processing technology. 

4Word was quickly joined by two very 
good competitors, Blossom Software’s 
Write-in and InWord from Funk Software 
(reviewed in this issuc), and the Lotus vi- 
sion of each /-2-3 user being able to cus- 
tomize the program moved a step closer to 
feality. 

Actually, the differences among those 
first three WP add-ins for /-2-3 showed 
that the customization possibilities avail- 
able through add-ins were even richer. Be- 
cause the three programs employ very dif- 
ferent approaches to word processing, 
users can make a choice among program 
styles, as well as simply adding a new fea- 
ture to their favorite spreadsheet software. 

Lotus add-ins have become hits be- 
cause they deliver real value for remark- 
ably low prices—often under $100. The 
only other admission ticket is that you 
must be using /-2-3, Release 2.0 or later: 
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MEMORY MATTERS 


ne problem with Lotus add-ins is 

that they’re memory hogs. Well, 
maybe not so much as they may at first 
seem, considering how valuable some of 
them are . . . but still, they absorb pre- 
cious RAM. And the Lotus Add-In Man- 
ager wants another 20K. Try loading two 
or three add-ins, at an average of 75K 
each, plus the Add-In Manager's 20K, a 
corpulent recent version of DOS, and Lo- 
tus 1-2-3 itself, and watch your memory 
disappear. 

So where are you going to put your 
spreadsheets—the reason you use ]-2-3 
in the first place? 

The new Lotus-Intel-Microsoft ex- 
panded memory specification, Version 
4.0 (LIM EMS, or LIMspec 4.0), offers 
an almost perfect solution. It allows pro- 
gram code, not merely the data being ma- 
nipulated by that code, to be loaded into 
expanded memory. While programs exe- 
cuted from EMS memory load a tad 


add-ins don’t work with Release la. But 
now that Lotus has the kinks out of Release 
2 with its **maintenance release”’ of 2.01, 
there are plenty of other good reasons to 
upgrade from la or la*. More than three- 
fourths of Lotus users already have. 


MANAGING ADD-INS The key to cus- 
tomizing your copy of /-2-3 with add-ins 
is the Add-In Manager, written by Lotus 
but supplied with each /-2-3 add-in by that 
program’s publisher. Installing the Add-In 
Manager is a one-time job, handled by a 
batch file on the add-in program disk. This 
makes your /-2-3 driver set aware of the 
existence of the Add-In Manager. 

Once it’s installed, using the Add-In 
Manager to call your add-ins is fast and 
easy. You can set up your add-ins so they 
can be called by an Alt-F7, P8 or F9 key- 
stroke; or you can use the Add-In Manag- 
er’s special Attach/No Key option to call 
the add-in from a list when you need it. 
You can even set the Add-In Manager to 
automatically load one or several add-ins 


every time you load /-2-3 into memory. | 


(As appealing as that auto-loading sounds, 





slower than if called from the 640K of 
conventional RAM, the difference is 
slight and probably unimportant in the 
case of add-ins. 

But... none of these add-ins yet 
support LIMspec 4.0. Nor, for that mat- 
ter, does the latest release (2.01) of 
1-2-3—though Lotus has promised 4.0 
support in the new /-2-3, Release 3.0, 
due sometime in the first half of 1988. 
Current versions of /-2-3 (beginning 
with Release 2.0) do support the earlier 
LIMspec (which can use only expanded 
memory for data), but among the add-ins 
reviewed here, only a few (see features 
table) can use even that more-limited fa- 
cility. 

The moral: Be selective in loading 
add-ins; flush ’em from memory when 
you’re through with ’em; and avoid the 
temptation to auto-invoke them—that is, 
load them automatically—when you're 
calling up /-2-3.—Jim Seymour 


however, remember that /-2-3 and DOS 
already consume a lot of memory; for most 
uses, Calling add-ins only as needed makes 
more sense.) 

To use an add-in, just hit its Alt-func- 
tion key combination while in the Lotus 
spreadsheet; or, if you didn’t assign that 
add-in to its own Alt-function key combi- 
nation, hit Alt-F10 to call the Add-In Man- 
ager, hit Enter to select ‘‘Attach,’’ use the 
arrow keys to move the cursor to the add-in 
you want, and hit Enter twice. That loads 
the add-in into memory. 

Then, with the Add-In Manager’s 
menu still on-screen, hil the 1 key for In- 
voke. A list of all the add-ins you’ve in- 
stalled appears across the top of the screen, 
looking very much like a list of /-2-3 
worksheet files ready to be retrieved with 
the /File Retrieve command. Move the bar 
cursor across to the name of the add-in you 
want to use, hit the Enter key to select it, 
and your add-in is on-screen. 


YOUR OWN TOOLKIT Developers of 
1-2-3 add-in programs go out of their way 
to make their own moving-bar menus look 





very Lotus-y. Use the arrow keys to move 
across to the command you want, then hit 
the Enter key; or just tap the key for the 
first letter of the name of the command— 
in both cases, exactly as you do with the 
Lotus worksheet itself. 

Some add-ins save your work as part of 
a standard /-2-3 .WK1 file; others write 
the data into a separate file outside /-2-3. 
Generally those programs that save data 
outside the /-2-3 worksheet offer larger, 
more-sophisticated data files and help 
avoid the agony of discovering you've just 
overwritten some important /-2-3 cells be- 
neath the area you thought you were work- 
ing in. On the other hand, those that save 
the data inside a .WKI file may make it 
easier to exchange data with other people 
who don’t have copies of the add-in used 
to create the material. 

Which add-ins are for you? It’s hard to 
say, because my short list of best add-ins 
has grown out of the unique ways I want to 
stretch /-2-3—-which may not match your 
needs at all. Indeed, that’s the whole point 
of add-ins: they allow us to customize what 
is, for many of us, our most fundamental 
applications program—!/-2-3—into a tool 
closely matched to our own needs. 

Not to be coy, I use SeeMore almost 
constantly, to see more of the spreadsheet 
at a time; I use the add-in version of Side- 
ways frequently, for easier assembly of 
really large spreadsheets. I use Informix’s 
Datasheet Add-In almost daily with a data- 
base developed by a client in that format. I 
use Write-in for the occasional fast note 
when I’m working in /-2-3; and I load In- 
tex Solutions’ 3D Graphics once ina 
while, to play around with visualizations 
of data that require three axes to make 
sense. 


AFEWTIPS Experience suggests a few 
things potential add-in users should con- 
sider. First, add-ins are a game for those 
with 640K RAM and a hard disk. While 
you can get away with running add-ins on 
a floppy-disk-based system with less than 
640K, you'll soon get into out-of-memory 
problems, and you’ll go batty deleting files 
on your /-2-3 program disk in an effort to 
make enough room for the Add-In Manag- 
er and the add-in program itself. 

Second, be careful when installing your 
second and subsequent add-ins. Lotus has 
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shipped several versions of the Add-In 
Manager, supplying them to add-in devel- 
opers who provide them on your add-in 
program disk. The installation procedures 
for add-ins usually make clear that if 
you're already using any add-in, you don’t 
need to reinstall the Add-In Manager. 

But check the file creation dates on the 
two Add-In Manager files found on your 
new add-in’s disk. They’re called ADD_ 
MGR.EXE and ADD_MGR.DRV, and 
































you their creation dates. If their (common) 
date is more recent than the date on which 
the files of the same name that you’ve al- 
ready installed on your hard disk were cre- 
ated, install the newer versions. 

By the same token, don’t accidentally 
overwrite a more-recent Add-In Manager 
with an older version you may find on a 
disk in an old add-in’s package (or on a 
disk from an add-in developer who’s slop- 
py about providing the latest version of Lo- 
tus’s work). 

Third, don’t overlook subtle, off-the- 
beaten-path uses of your add-ins. You may 
be able to use add-in word processors, for 
example, to dress up your spreadsheets 
with italics, boldface, and underlining. 
And while most users think of an add-in 
spelling checker as a utility intended main- 
ly for use with an add-in word processor, 
Spellin! can just as easily check the text in 
your worksheet as well. Your colleagues 
can live without spreadsheets with ‘‘FY87 
Actule vs. Forecast”’ titles, or J-2-3 graphs 
with pie slices identified as *‘Southwuest’’ 
and ‘‘Uper Midwest.”’ 

Finally, using an add-in word processor 
with good ol’ /-2-3 is very nice if you’re a 
busy executive and want to write only the 
occasional memo or short report. But if 
you’re likely to pass that report onto some- 
one else in electronic form, on a network 
or through Floppy Frisbee, you may be 
better off learning to use the WP program 
that’s the standard at your company. Don’t 
be surprised if you find you really do have 
use for some of that full-featured WP pro- 
gram’s bells and whistles after all—de- 
spite how good the add-in WPs may be. 


ADDINGONADD-INS With /-2-3 add- 
ins already available for an amazing range 
of ancillary functions, where do add-in de- 








the DOS DiRectory command will show | 


velopers, and add-in applications, go from | 
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here? 

Eric Schultz, who helped develop 
1-2-3, Release 2, when he was at Lotus, 
left to cofound Blossom Software and de- 
velop its first (and only) product, Write- 
in—a product so good that it serves both as 
a model for others on how to write add-ins 
and as an example of how powerful they 
can become. He believes the next obvious 
add-in is a communications module. 

“It would be so easy. And so many 
people want that. It’s the one obvious 
missing link. We talked a lot about how 
obvious it was, and were sure someone 
would have done one by now. If 1’d known 
no one else would have one out by now, 
we’d have done one at Blossom.”’ 

Paul Funk, founder of Funk Software 
and author of both the original add-on 
Sideways and the newer add-in version, 
believes people are looking for more gen- 
eralized add-in toolkits—and, by the time 
you read this, will have shipped one. 

‘We don’t need another word proces- 
sor. We’ve already done Sideways as an 
add-in, and InWord, and Noteworthy, our 
add-in cell-annotation program. I think 
people want very horizontal applications 
to run from within /-2-3—-which is a very 
horizontal program itself.’’ 

Tom Byers, who heads Turner Hall, the 
first and still the leading add-in publisher, 
has been overseeing the slow process of 
converting many of his company’s older 
add-ons, such as Note-It, SQZ! and Cam- 
bridge Spreadsheet Analyst, to add-ins. 
Add 4Word and Spellin!, and it’s easy to 








see why Tumer Hall dominates the add-in 
market. 

Byers sees additional market opportu- 
nities for add-ins—and is about to release 
4Views, an add-in reminiscent of Bor- 
land’s Reflex in the way it serves as a J-2-3 
report writer and constructs crosstabs from 
1-2-3 worksheet datasets. But he thinks the 
next generation of add-ins, written to work 
with 1-2-3, Release 3.0, due during the 
first half of 1988, will be fundamentally 
different. 


ANEWLEAF In one sense, they'll have 
to be different: Lotus has wamed add-in 
developers that /-2-3, Release 3, won’t be 
able to use existing add-ins. ‘‘But Lotus 
has also said LEAF, the new Lotus Ex- 
tended Applications Facility, a new lan- 
guage for tying together applications, will 
be a way we can write add-ins for Release 
3,”’ says Byers. ‘‘That should allow us to 
develop much richer products.” 

Another source confirms that despite 
earlier reports, Lotus has now told add-in 
developers that while no special LEAF- 
based add-in developers’ toolkit will be 
produced, they'll be able to get copies of 
LEAF about the time /-2-3, Release 3, is 
shipped and should be able to ship their 
own new add-ins shortly after that. 

The release of products such as Micro- 
soft Excel has led some to suggest that a 
special class of add-ins will be developed 
for Windows applications, such as Excel. 
That seems unlikely, since users of Win- 
dows can already jump from one applica- 
tion to another, cut and paste from one to 
another, even pass data from one to anoth- 
er through Windows’ Dynamic Data Ex- 
change feature. 

It seems more likely that we’ll see so- 
phisticated, multi-worksheet template sets 
for Excel. Byers agrees: ‘‘I think we're go- 
ing to see things like a ‘budget construc- 
tion set,’ akin to the ‘Pinball Construction 
Set’ game, for Excel,’’ he says. ‘‘Excel 
just invites that sort of thing—and any- 
way, it has a lot of the things add-ins bring 
to /-2-3 already built into the product.”” 

Other existing spreadsheet programs 
may not have a sufficiently large installed 
base to support development of their own 
versions of add-ins. Computer Associates’ 
Micro Products Division is addressing the 
need for add-ins for their SuperCalc4 pro- 
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When you need to move qu 
Software Carousel carries the load for you. 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today's PCs, 
there's one thing they still don't do. And that's 
work the way people work. Jumping from one task 
to another—from budgets to memos to phone 
calls and back. Consolidating, cross-referencing, 
copying and combining. 

So every time you need to change programs— 
or just look at another file—it's the same old, 
tiresome routine —saving, exiting, loading, retriev- 
ing. Not very convenient. Not very human. 

But now you have a choice. Either wait for 
the “next generation” of PC software. Or use 
Software Carousel, and get the speed and con- 
venience you need today, with the software you 
already own. 

Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy way to 
switch almost instantly from WordPerfect to 1-2-3 
to dBASE to DOS to whatever else you want. 


Or go from one file to another in the same program. 


All without saving or retrieving—or wasting a 
precious moment of your time. Or your com- 
puter's memory. 


Here’s what people are saying about 


“Can't 


Evans, 


“lie other atemprs (e.g MS Windows 
not intrude its “personality” on 
i Ralph, Ralph & Panzer, Inc , Seattle, WA 


————_ 


believe how well works. Who : 


Software Carousel works by creating a number 
of independent software slots to load your pro- 
grams into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and there's 
your spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. Just 
whip over to your document and do your work. 
Snap back to your spreadsheet and it’s just like 
you lef it. It's like all your programs are “pop-ups,” 
just a hotkey away. 

Or load the same program into three different 
slots, each with a different file. Now go from one 
to another in a tenth the time it would take any 
other way. And with the wonderful feeling thar, 
suddenly, your computer is working right along 
with you, not against you. 

Here's the best part of all. 

You may have heard about some other 
“environment” programs out there that claim 
to do something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory up 
among the programs you want to use. Software 
Carousel lets you use all available memory in each 
and every program, each and every file. lt even 
supports expanded and extended memory. 


Software Carousel: 


» DesqView) yours ; 
everything that we dg 80" ae 


CIRCLE 333 ON READER SERVICE CARD 





uickly among programs and files, 


Orher environment programs work with only 
some software. Software Carousel works with 
everything. Period. It even resolves conflicts 
among memory resident programs. 

Other software creates a memory intensive 
working environment that's complex, unfamiliar, 
with cramped little windows and strange com- 
mands, Software Carousel takes minutes to set-up 
exactly the way you want it. All your software 
looks and acts exactly as it always did, so you can 
concentrate on your job, instead of high technology. 
It’s so downright userful, even IBM° 
recommends it. 

Even as you read this page, there are tens of 
thousands of Software Carousel users out there 
zipping through their work without laborious and 
fepetitive commands. And without the usual 
640K limit imposed by DOS. In fact, even IBM 
recommends Software Carousel for use with their 
most popular mainframe-to-PC communications 


package. 

We think you'll agree, that with this kind of 
speed, conventence, and next-generation perfor- 
mance, $59.95 is a small price to pay. 

Look for Software Carousel at software dealers 
everywhere. Or order direct from SoftLogic Solu- 
tions by calling us toll-free. If, after thirty days, you're 
not satished that Software Carousel is the nght 
way to get old PC technology off your back, we'll 
gladly arrange for a refund of your purchase price. 


Software , $2£Q95 
I$ Carousel 2? 
SOFTLOGIC 
SOLUTIONS 
One Perimeter Road 


Manchester, NH 03103 
(603)-627-9900 in NH 


Call 800-272-9900 


IBM tsa registered trademark of 
International Busines Machines Corpwraton — 76 
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gram by developing its own—and also re- 
leasing them for 1-2-3. 

New spreadsheet programs may come 
to market with add-in-like features already 
built in (Surpass, for example), or with a 
series of add-ins already planned and in de- 
velopment by their publishers (as with 
Borland’s Quattro). 

Another path will be “‘do-it-yourself”’ 
add-ins. Quattro was designed for easy 
add-in development, using Borland’s Tur- 
bo C and Turbo Pascal language packages. 
Borland president Philippe Kahn has said 
the company plans to help users develop 
those DIY add-ins. Corporate PC and MIS 
managers will love that ability to create in- 
house the custom add-ins their users need. 

Finally, given the popularity of bun- 
dling in the PC business, it’s likely that 
other publishers will follow Borland’s lead 
in another direction as well: look for copies 
of the Turner Hall add-in SQZ/ bundled 
with Quattro. 

Between the universe of fully indepen- 
dent but highly compatible separate pro- 
grams, such as Windows applications, and 
the much smaller world of single, tightly 
integrated multifunction programs such as 
| Framework, lies the no-man’s-land Lotus 
is trying to absorb with add-ins. 

Cynics say add-ins are an easy out for 
Lotus, saving it the time, expense, and de- 
velopment resources needed to deliver that 
much more fully functional /-2-3 it 
“*should’’ have. But as PC Magazine’s 
West Coast editor Jared Taylor likes to 
point out, a program that does everything 
everyone wants is so big and slow that it 
can hardly get out of its own way. 

And there will always be someone 
who'll say of it, ‘‘Now if they had 
| just...” 

Add-ins are a tidy, inexpensive, highly 
personalized way to extend /-2-3 in the di- 
rections you think it should go. And to le- 
verage off your existing investments in 
both purchase price and time spent learn- 
ing /-2-3, by making it a tool even more 
broadly useful in your work. 

Now if they just had an add-in manager 
| to keep my daily schedule . . . and one to 

cheek tiiy MCI Mail bux... aitd one that 
could. ... 





Jim Seymour is a contributing editor of PC 


Magazine. 
| ean 





Word Processing 


ADD-INS 


are eescceceesessene ececcscecenscene 


ince processing words and con- 
structing spreadsheets always come 


up as The Big Two business-PC ap- 
plications, it wasn’t surprising that the first 
1-2-3 add-in was a word processor. Nor 
that before long we had no fewer than three 
competitive add-in WP products—more 
than in any other add-in category. 

What is surprising, though, is how dif- 
ferent the three are in concept and in their 
approach to the job of pushing words 
around. And how good all three products 
are. Choosing among them is less a matter 
of picking the best product than finding the 
one that most closely matches your own 
style of handling word processing—the 
one that offers the right approach and fea- 
ture-set for your needs. 


4Word 

The first add-in product to appear was 
Turner Hall’s 4Word. In some ways it’s a 
cross between the brute-force, stack-all- 
your-text-in-Column-A approach of word 
processing in /-2-3 without add-ins, and 
the clumsy approach Lotus took with Sym- 
phony—with a lot of very nice features 


pr 
hd FACT FILE 


4Word 

Turmer Hall Publishing 
10201 Torre Ave. 

i Cupertino, CA 95014 
(408) 253-9600 

List Price: $99.95 
Requires: 64K RAM, 
Lotus 1-2-3, Release 2.0 





or later. 

In Short: 4Word 1s a well-integrated pro- 
gram that extends /-2-3"s functionality to in- 
clude enough traditional WP features for ex- 
ecutive memo and letter wnting. Use of 
1-2.3°s print drivers limits output options and 
quality Word is best for /-2-3 users who 
need WP capability only occasionally. 

TSE ere ee eae ; 
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added around the edges. 

4Word saves text as a series of left-jus- 
tified 7-2-3 text labels in Column A at the 
left edge of the worksheet. It relieves that 
stuffed-column feeling by replacing the 
1-2-3 screen (including /-2-3’s distinctive 
baby-blue row-and-column identification 
bars) with a plain, attractive screen that 
looks like a traditional WP program’s dis- 
play. The /-2-3, Release 2.0 date and time 
information appears lower left (assuming 
you’ve left that display turned on in Lo- 
tus’s /Worksheet Global Default Other 
Clock options), as well as the Lotus status 
(“READY”’ or ‘‘WAIT’’) flag at upper 
right, and the NUM and CAPS flags at 
lower right. (Unfortunately, it also leaves 
the Lotus CALC flag on-screen through- 
out the word processing session. Tumer 
Hall promises this will not be the case in 
the upcoming Version 2.0 of 4Word.) 
4Word adds a border around a 19-row by 
78-column typing area, with tab markers 
across the top. 

The usual word processing features, 
from word wrap to search and replace, are 
present. And 4Word makes good use of the 
function keys, remapping them to its own 
purpose. Tapping the Fl key brings up a 
help-topics menu better than /-2-3's own, 
including a map of which function keys do 
what. 

Like WordStar, 4Word normally does 
not reformat paragraphs manually when 
you enter or delete text. That’s a remark- 
able step backwards, but users can select 
an auto-reformatting mode. Tumer Hall 
warns, though, that auto-reformatting is 
much slower and suggests leaving the set- 
ting on manual. I wasn’t bothered by the 
slightly slower speed of auto reformatting 
on 80286 and 80386 PCs nearly as much 
as I was by the clumsiness of having to 
manually reformat changed paragraphs (or 
whole documents), but when I installed 
4Word on an XT, I saw what they meant: 
auto-reformatting can be slooow. 

4Word can handle mail-merging from 
1-2-3 databases (and you can use the native 
1-2-3 /Data Query Extract facilities to sort 
and select the records from the database to 
be merged, though that must be completed 
before entering 4Word); and it can use Lo- 
tus 1-2-3 mactos. 

In the interest of a simpler display, 
4Word doesn't leave its moving-bar, Lo- 
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For high speed, high performance 
data integration, look into Magic Mirror. 


Now you can move data instantly SS 
from one program to another — = -, + 


right from your PC screen. 

Now you can transfer parts 
of a spreadsheet directly into 
your database — or move 
sections of a document ( 
straight into a spreadsheet — 
without retyping your data, 
and without a single mistake. 

{r’s all done with Magic ie 
Mirror — the unique memory 
tesident program that lets you 

uickly select any information 

digs off your PC screen and 
instantly feed it into any other program — in 
exactly the right format, with exactly the results 


you want. 
With Magic Mirror, it’s easy to do the 
impossible. 


Let's say you're preparing a spreadsheet, and 
you want to include some budget information 
from a word processing document. 

Simply use Magic Mirror to highlight those 
sections of the document with the information 
you want, and save them in memory. 

Now call up your spreadsheet, hit a couple of 





oan ice is 
= = ee ; al 
oe - 


Bl keys, and watch as 
® your budget is 
automatically 
entered into the 
right cells — in 
the proper 
format — as 
though you were 
typing the 
information 
yourself at a 








blinding speed. 
ae only the information ut want to feed to With Magic 
another program. Magic Mirror then transfers it Mirror it's easy. 
instantly, accurately, and effortlessly. Without Ma ri c 
Mirror, it’s impossible. 
It’s the complete do-it-yourself data 


integration tool. 

Thelettel behind Magic Mirror is ts ability 
to automatically edit and reformat data while it’s 
transferring. That's significant because the way 
one program displays information is usually not 
the way another program will accept it. No 
problem. 

Select a few simple options, and Magic Mirror 
removes dollar signs, inserts carriage returns and 
other control characters, strips out spaces — 
whatever it takes to make once incompatible 


ere’s what i 
i People are Saying about Magic Mirror, 


Ust received the pre 


ew minutes..." ae: t0 install and use 
McNaughton Baprst Church, Akron, Oho 
ace yesterday PM (I receiy, di 
WordPerfect. Not ont ire, but acn Oo N sho 
. Alabama i 


: —John Snyder, 
"Fantastic! ... 
noon yes; 


brobably paid for itself 


-BT. Ellon, PE, pei 


tina mater of a 


ng analyses from 1-2-3 
not the Rreatest typist, ue 


data look and act just like it was entered for the 
program you're sending it to. 

Plus, it remembers everything it does — from 
the way it captures data, to the way tt edits and 
reformats, to the way it transfers data. So it's 
simple to repeat Magic Mirror operations 
instantly. Or set up routines that others can use 
with ease. 

Get tomorrow’s software technology today. 

Some day, far in the future, maybe all PC 
software will share data effortlessly from one 
application to another. But why wait, when 
you can do it yourself today at such a very low 
cost? 

Ask for Magic Mirror at software dealers 
everywhere. Or order direct from SoftLogic 
Solutions by calling 800-272-9900 (603-627- 
9900 in New Hampshire), or send the coupon 
below. If you find it does not meet our advet- 
tised claims within 30 days of purchase, we'll 
gladly arrange for a prompt : 


SOFTLOGIC 
SOLUTIONS 


Se a ae 
Magic Mirror! 
$QQ95 : 


Yes, send me Magic Mirror for just $89.95 
(not copy protected). 
Name 
Company 
Address 
City —___. See'Zip_ —__ 
Check Enclosed 0 VISA MC 1) AMEX 
Card #_______ Exp. Date ___ 
Pa pe Sol | 

i lutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 
800-272-9900 (603-627-9900 in NH) #6 &f 


Call 800-272-9900 ! 
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strike the F10 key. (You can’t call it with 
the usual /-2-3 Slash key, of course, be- 
cause you may want to use the slash sign as 
a legitimate text character in your 4Word 
documents.) 

Just as with 7-2-3, you can either hit the 
key representing the first letter of the menu 
choices (C for Copy, M for Move, and so 
forth), or use the cursor keys to move 
across from one menu choice to the next, 
then hit the Enter key to execute the com- 
mand. As with /-2-3, the cursor key meth- 
od adds keystrokes but offers the benefit of 
short, explanatory lines appearing under 
each successive menu keyword to remind 
you of what lies in the submenus below. 


PROCEED WITH CAUTION A price 
exacted by 4Word’s trick of stashing your 
text as long labels in Column A is that as 
your document grows longer, it’s easy to 
overwrite real spreadsheet informa- 
tion—formulas, text labels and values— 
you’ve already entered in /-2-3's native 
mode. (Symphony users will immediately 
recognize this unlovely artifact from their 








tus-like menu across the top of the screen | 
all the time, but shows it only when you | 





program’s archaic text-entry style.) To | into your document. 


Spacing 


opy Nove Erase [PRTUCETE Reformat Line Integrate Page Settings 
earch for text and (op a be fap lace it 


The extract below points to the resounding success of our U.K. 
peratlons. Though our British representatives are citing weathe 
onditions as the main impetus of the upswing in wig sales, narke 
nalysts attach significance to the political climate. 
British Medical Association reports greater incldence of alopecia since 
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4Word’s menu structure and feature selection follow \-2-3 conventions, making it easier for Lotus 
users fo maneuver. For acleaner screen, hit the F 10 key and the menu disappears. 


avoid overwriting data, 4Word offers a 
Settings Range Restrict command that cre- 
ates a named range for word processing, 
then forces 4Word to stay within whatever 
row-and-column boundaries you've set. 
But add more text than will fit in that 
space, and you must go back and expand 
that range manually. 

(Version 2.0 of 4Word will automate 
the setting of a restricted range to avoid 
overwriting data. The new version will 
also offer an undo feature on block moves 
and deletions and will kill the CALC flag 
at the bottom of the screen.) 


And while 4Word can read in, display, | 


and print patches of your spreadsheet with- 
in a 4Word document, it can’t deal with 
more than one file at a time. Thus you 
can’t follow the obvious path of writing 
your letter, then at the appropriate point(s) 
calling for a range of data from another 


| spreadsheet. You'll have to drop out of 


4Word, use 1-2-3’s /File Combine com- 
mands to bring the data range into an un- 
used area of your 4Word spreadsheet—te- 
member, 4Word documents are spread- 
sheets—then return to 4Word using its 
Integrate Link command to call that range 






















































In compensation for this ridiculous 
dipsy doodle, 4Word lets you create ‘hot 
links’’ between those patches of worksheet 
embedded in the document and their cells 
in the normal /-2-3 worksheet—so that if 
you subsequently change the data in the 
worksheet, it’s automatically changed in 
the document as well. But the other WP 
add-ins reviewed here also offer similar 
hot links, without so much zigzagging. 

In Version 1.0, 4Word can't integrate 
1-2-3 graphs into your document. The up- 
coming version 2.0 reportedly will ship 
with a second add-in included at no extra 
charge, 4Graph, which will allow integra- 
tion of /-2-3 graphics into 4Word docu- 
ments—or directly into /-2-3 row-and- 
column printouts. Unfortunately, that 
process will require saving the desired 
graphs as .PIC files in advance; and, since 
4Word and 4Graph will still rely on Lo- 
tus’s printing resources, you'll have to 
dredge up your long-lost PrintGraph disks 
to print those integrated documents. 





PRINT TIME Printing 4Word docu- 
ments relies on the /-2-3 printer drivers 
and standard /-2-3 printing techniques. In 
fact, 4Word has no print routine; you sim- 
ply drop out to /-2-3 and use the usual 
/Print Printer Range Align Go command 
sequence. That means 4Word’s printed 
pages suffer from the limitations of /-2-3's 
printer drivers: no support for proportional 
fonts, difficulties in changing character 
size, no management of soft fonts for laser 
printers, and others. 

You'll also need to be careful to set the 
1-2-3 right-hand page-margin default to a 
number larger than the actual line width of 
your 4Word document, or the ends of 
longer lines will be chopped off. Tumer 
Hall suggests setting the /-2-3 right-hand 
margin at its maximum value, 240 charac- 
ters, to avoid conflicts. 

4Word’s a good choice for the occa- 
sional WP user who just wants a better way 
of writing letters than typing text directly 
into a /-2-3 worksheet. Note too that at a 
little less than 64K, 4Word uses less RAM 
than do the other products reviewed. 
While it’s easy enough to purge add-ins 
from memory and regain that memory for 
worksheets, you may never need to unload 
4Word, thanks to that modest memory re- 

| quirement.—Jim Seymour 
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InWord 


Of all the 7-2-3 word processing add-ins, 
InWord is the cleanest, fastest, easiest to 
use. It follows the pattern of /-2-3’s own 
menus more closely, and you probably 
won't even open its excellent manual. This 
is a program for /-2-3 loyalists, who want 
their word processing to look and work as 
much like good ol’ Lotus as possible. 
Funk Software, developers of InWord, 
were the first entrants in the /-2-3 add-on 
market with the original version of Side- 
ways, they have now become major play- 
ers in add-ins as well. That experience 


shows in the polish and ease of use of In- | 


Word, 


InWord’s WP display uses the topmost | 


line for a character size and attribute note at 
top left (such as **10 cpi boldface’), and a 
mode indicator reminiscent of /-2-3’s 
READY flag, at top right. Next come two 
lines reserved for the moving-bar menu. 
Lotus’s date and time readouts appear at 
the lower-left-hand corner of the screen, 
and the Lotus NUM and CAPS flags are at 
bottom right. Like 4Word, InWord draws 
a border around a text entry window con- 
taining 19 rows by 76 columns. The top 
line of that window shows margins and tab 
settings in traditional WP-ruler style. 

Text entry is straightforward. You can 
call the moving-bar menu at any time by 
hitting F10. The Fl key delivers a help 
screen that gives explanations of eight ba- 


P 
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iaWord 

Funk Software 

222 Third St. 
Cambndge, MA 02142 
(617) 497-6339 

List Price: $99 95 
Requires: 80K RAM, 
ws Lotus J-2-3, Release 2.0 


FILE 





or later 

In Short: The closest match to /-2-3's native 
look and feel, JnWord is also a speed demon, 
faster at every task than the other WP add- 
ins. Thanks to Funk’s own special printer 
drivers, printed output can be much more at- 
tractive than with other add-ins. A good all- 
around choice. 

CIRCLE 672 ON READER SERVICE CARD 


pe Word Processing Add-ins*: 


a Summary of Features 


Pate Sahel 


RAM requiramani (above 1-2-3) 
LIM EMS aupported 


Word wrap 

Search and raplaca 
Aulomatic retormat 
Block move’copy deleta 
Styla aheets 
Mall-merge 

Usea Lotua macros 
Printer drivera 

Haa hol inka lo apreadaheet dala 
Mergea graphica 

Saves in separate file 


@—Yos | —No 


sic keys’ functions; a Help Index option at 
the bottom of the screen will take you to a 
Lotus-like index of help topics, from 
which you can branch to still other topics, 
retum to the index screen, or jump back 
into your document by hitting Esc. 

To use text attributes such as italics or 
boldfacing, hit F3, then the first letter of 
the attribute (such as B for boldface), then 
resume typing. At the end of the passage, 
hit F3 and R (for Reset) to retum to stan- 
dard characters. To the extent that your 
printer supports them, JnWord offers stan- 
dard, italic, boldface and underlined char- 
acters, as well as strikethrough, super- 


changes from that same menu. You can 
also go back after typing material and mark 
all or part of your text as a block, then ap- 
ply those attributes. 


¢SE HABLA LOTUS? InWord does an 
exceptional job of allowing users access to 
the LICS, or Lotus International Character 
Set. Other add-ins (and /-2-3’s clumsy 
Compose command) are tricky to use to 
| get umlauts, plus or minus signs, frac- 
tions, and so forth into your text. By con- 
trast, InWord asks only that you hit the F2 





scripts and subscripts, and pitch and font | 





InWord 
$99.95 


Welte-In 
$99 95 
85K 
LiMspec 4.0 


95K 
LiMspec 4.0 


*Spellin!, a spelling checker, has none of the features listed in this table 


key, tap F for Foreign Characters, then 
move the cursor to choose from among a 
grid of foreign-language characters shown 
in a pop-up window at the right of the 
screen. Hit Enter, and the character is in- 
serted in your text. Symbols such as line- 
drawing elements, numeric fractions, and 
others are inserted the same way, by 
choosing G for Graphic Characters. (Make 
sure, that your printer supports those char- 
acters and that they are mapped in the 
printer according to Lotus’s LICS 
scheme.) 

InWord has left, right, and center tabs, 
plus left, right, center, and full justifica- 
tion, Multiline headers and footers are ac- 
commodated. And block moves and 
copies are easy. 

Saving and retrieving your work uses 
Document Save and Document Retrieve 
commands, both reached via the F10 key. 
Both work just as in /-2-3: in fact, both 
pop up a /-2-3 worksheet display with the 
familiar lines across the top of the screen 
prompting for the path and filename for the 
document (and listing available documents 
for retrieval if you’ve used the Document 
Retrieve sequence). 

Like Write-in, InWord saves docu- 
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ments in a separate, nonworksheet file; 


to make a .BAK backup copy of the previ- 
ously saved version. (Lotus, are you lis- 
tening? Doesn’t it gall you that all these 
add-ins handle backups so nicely? 
Couldn’t we please finally get /-2-3 puh- 
leeze, Mr. Lotus?) 

Though the speed and convenience of 
Write-in’s character and paragraph style 
sheets—and the printer-settings sheet-— 
are hard to beat once you’ve set them up 
(or adopted one of Write-in’s samples as 
your own), InWord’s style of directly ap- 
plying formatting in conventional terms 
will be more familiar to most users. And 
InWord has the richest, most versatile and 
understandable set of formatting com- 
mands of any of these add-ins. 


CAPTURING WORKSHEETS § /nWord 
handles insertion of cell ranges from work- 
sheets better than does 4Word, but not 
quite so conveniently as Write-in. You'll 
need to have the worksheet from which 


At the point in your text where the work- 
sheet range should be inserted, hit the F10 





also like Write-in, InWord has the courtesy | 





you want to capture information on-screen | 
before beginning your JnWord document. | 


ie Move Erase Search Replace Worksheet Jin Document Print Optibes 
character, Paragraph, Layout, Global, Type, Store, Apply, Update 
L 1 
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As you will see fron | our latest results, wig sales are liscniies in 
Canada. One set of figures paints a particularly conpelling 
picture of our success In Northern climes:4 
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We feel that the encouraging figures over the vinter months 
Indicate a resurgence of interest in hair alternatives. We Intend 
to take advantage of this trend by explolting not only the 
cosnetic advantages of our products, but also their benef Its to 
consumers accustomed to long, cold winters. 4 


Hot links between InWord and your |-2-3 spreadsheet let you copy a range of data into your word 
processing document and make changes that will be reflected in the original worksheet. 





key to call up /nWord's menu and select 
Worksheet Link Table. You're dropped 
back into the spreadsheet, where you mark 
the desired range in the usual way. When 
you hit Enter to confirm that range, you’re 
popped back into the word processing doc- 
ument, with the range nicely positioned 
where you want it. These are hot links, so 
subsequent changes in the worksheet will 
be reflected in subsequent printouts of the 
document. 

Unfortunately , this approach means the 
worksheet patch is treated as a single 
block. I couldn’t find a way to underline, 
boldface, or italicize single words, num- 
bers, or lines within that block for empha- 
sis. 

And though both 4Word and Write-in 
offer methods of temporarily suppressing 
the formatting symbols that litter most WP 
screens, so you can see how the finished 
document will really appear, 1 couldn’t 
find any way of also doing that with Jn- 
Word. (A Print View command is avail- 
able, but leaves visible, for example, hard 
spaces and line breaks inserted by JnWord 
in linked worksheet ranges, producing a 
“‘preview’’ screen even more cluttered 
than the basic working screen.) 











InWord handles mail-merging about as 
adroitly as the other WP add-ins reviewed 
here. Unfortunately, it cannot combine 
text and graphics on the same printed page, 
even with Lotus’s PrintGraph routines. 

I like JnWord’s clean, Lotus-like ap- 
proach to word processing. And the range 
of its formatting options, and the ease of 
applying them, is very good. But be care- 
ful: the same flexibility that lets you pro- 
duce the most attractive output of any of 
these WP add-ins, using different type 
sizes and proportionally spaced type, also 
can get you into trouble. Make certain, for 
example, that you choose Normal type for 
text in tables imported from /-2-3 work- 
sheets; proportionally spaced type will de- 
stroy the alignment of those tables. 


DRESSING FOR SUCCESS § InWord is 
a good choice for the person who doesn’t 
care about sticking pie charts and bar 
graphs into letters and reports, but who 
does care very much about how those doc- 
uments look on paper. Writing their own 
printer drivers was a brilliant touch for the 
Funk people: those superior printer drivers 
are the key to InWord’s exceptional out- 
put. And if you’re a true Lotus loyalist, 
looking for a program that works as much 
like J-2-3 as possible, InWord's the one 
for you.—Jim Seymour 


Spellin! 

It takes a certain recklessness to market a 
spelling checker that can’t spell its own 
name. (Sure, it’s a play on ‘“‘add-in,’’ but 
still . . . .) Spellin! is good enough to 
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Spellin! 

Turner Hall Publishing 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 

List Price: $79.95 
Requires: 100K RAM; 
Lotus 1-2-3, Release 

2. 0 or later, or Symphony, Release 1.2. 

In Short: An add-in speller for spreadsheets 
or Symphony files. More smart than speedy . 
Not copy protected. 
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At last getting organized 
is painless with Nutshell Plus 


In the past, when choosing a database, you had 
to sacrifice ease of use for power, and flexibility for 
programming skills. 

jo more. 

Nutshell Plus offers you the simplicity of file man- 
agers with the potency of relational technology to 
streamline management of your business information. 

While there are relational databases with program- 
ming capability, they're not for everybody. Not everyone 
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wants to—or knows how to—program special routines 
to suit in-house needs. 
What's needed is a database for the rest of us. 
Imagine that instead of creating a monstrous single 
file of data, you can create logically linked files that 
pull related data from one to another, saving you time 
and keystroking, and preventing errors from redundant 
data entry. You don't have to program, but you can 
create macros. 


Stoll aa 
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“tind —taet . Wier a 


Move date Irom ile to lite automati- 
caily by linking up lo 10 field pairs 
Here e@ unique account number links 
the Client File to Ihe Order File, and a 
Produc! Code links Ihe Product Fite lo 


Create customized layouts lo suit your 
Inlormalion needs and lit your busi- 
ness lorms, Here are Iwo layouls in 
onelite an Order Eniry Screen and an 
Invoice Io lil Continuous-lorm paper 


Format data as you wish, including 
optional use ol doller sign end number 
of digits in numbers, left end nght jueli- 
fication of deta, and live ways ot dis- 
playing the date 


the Order File. 


Nutshell Plus is features-rich. With it, you can also: 


© Create a form letter ina field 
® Print to screen to preview the exact appearance of 
our data 

® Insert the current date and time with one keystroke 

© Change field type 

© Eliminate empty space between and within records 
when printing 

* Preset data to avoid rekeying of repetitive data 

a Use the exponentiation operator in calculation 


CANTE 


Nutshell Pius runs on the IBM and IBM- 
compatible PC, XT, AT, and PS/2s. It 
requires 384K and DOS 2.0 or higher. 





formulas 
© Read files you created with Nutshell, its flat-file 
cousin 

Visit your nearest retail dealer and try the Nutshell 
Pius Guided Tour Disk, then buy Nutshell Plus. 

At $295 we think you'll find a lot to like. 

For the name of your nearest dealer carrying 
Nutshell Plus, call the Canterbury Internationa! Sales 
Office at 1-800-637-8385 (outside of Massachusetts) 
or (617) 881-7404 in state. 


KBURY 


Nutshell is a registared trademark of 
Nashoba Systams, Inc. 


International nc | 


Distributor of microcomputer hardware and software 





This isn'ta new idea. Just one that shoul 
have never gone out of style. 





It's good service. And we know it’s a 
real important part of why you buy one 
computer over another. 

So PC's Limited 
complete systems 
SERVICE OUT AT prices include some- 
YOU Sa ANCOR ON KE thing other manufac- 
INTHE BARGAIN.  [itiieieuiaus 
A one year, on-site 
service contract 
from Honeywell Bull, along with access 
to our technical support people over 
toll free phone lines. 

The fact is, most of the problems you 
might run into will be cleared up inside 
of one business day. 

PC's Limited systems are designed and 
built by Dell Computer Corporation right 
here in Austin, Texas. We sell them direct 
to users like you. Theres no middleman, 
so there's no computer dealer markup. 

Instead, you just pick up the phone, 
place an order and we deliver MS-DOS® and 
MS®0S/2 compatibles right to you. Or 
you can call for our free catalog. 

In only three years, we've become one 
of the seven largest computer companies 
in the US. Because, while our systems 
are the latest form of high technology, 
there will always be something pretty 
old fashioned about how we keep them 
up and running. 














PCs Limited Personal Computers 
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= Spellin!’s vocabulary 


includes every business 
term you can think of, 
together with recent 
scientific terms likely to 
be used in the research 
labs that use /-2-3. 


overcome the handicap of that missing | } 


“*g,”’ and ithas some outstanding features | 
that would be welcome in many stand- 
alone spelling checkers. 

It takes a certain recklessness, also, to 
market a spelling checker for spread- 
sheets. You probably won’t make the kind 
of mistakes listed on the package— 
goodes, budgat, memorundum—but a lot 
of copies of J-2-3 get used as a database 
program, and some are even used for word 
processing. Typos can happen to anyone, 
and a spreadsheet spelling checker can 
come in handy if you can justify the cost. 
Tumer Hall Publishing asks $79.95 for 
Spellin!, but you get a choice of American 
and British dictionaries, flexible and intel- 

| ligent programming, a well-designed man- 
ual, and features like search and replace 
that J-2-3 should provide but doesn’t. The 
program also makes a lot more sense than 
Symphony's optional spelling checker. 

Spellin! integrates itself into the host 
program through the Lotus Add-In Man- 
ager and the Symphony Services com- 
mand. Its hotkey brings up a menu that lets 

| you check spelling in either a range or the 
whole spreadsheet. When it comes to a 
suspected misspelling, a menu lets you ac- 
cept the word or edit it. If you want the pro- 
gram to suggest the right spelling, you 
have to use the Guess command and sit 
back and wait. The best standalone spell- 
ers and word processors use much faster 
look-up routines. 

But Spellin’ has an unusually clever 
way of flagging repeated misspellings. 
The second time the same misspelled word 





PINNUEL 


When Spellin! flags a misspelling, you can accept the word as it is or edit it. For suggested 
Spellings, issue the Guess command and wait for the list of choices to appear. 


turns up, the program reminds you of the 
correction you made the first time, and of- 
fers to repeat the correction throughout the 
file without asking you again. It also flags 
sentences that don’t begin with capitals 
(you can tum this function off) and alerts 
you to words that you typed twice. 

Spellin! gets its look-up engine and 
90,000-word vocabulary (in British or 
American spellings) from Borland Interna- 
tional. The vocabulary includes every 
business term you can think of, together 
with recent scientific terms likely to be 
used in the research labs that use /-2-3 for 
organizing data. You can add custom dic- 
tionaries to supplement the main dictio- 
nary, or let the program compile a custom 
dictionary using the words you accept 
when it flags them as misspelled. 

No spelling checker can recognize a 
word that’s spelled correctly but isn’t the 
word you should have used. Someone at 
Tumer Hall probably checked the Spellin! 
manual with a spelling checker, but no one 
seems to have noticed the misspelling on 
page 3-13: ‘‘itis possible to loose your cur- 
rent Custom Dictionary.”’ That should be 
“‘lose.’’ You couldn’t shake the dictionary 
loose if you tried. —Edward Mendelson 





Write-in 


Written by Eric Schultz, who wrote the 
specs for the /-2-3 Add-In Manager while 
at Lotus, then left to develop this program, 
Blossom Software’s Write-in feels more 
like a full-fledged word processing pro- 
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Write-in 

Blossom Software Corp. 
One Kendall Square, 
#2200 

Cambridge, MA 02142 
(617) 577-9879 


ry, -2-3, Release 2.0 or later. 

In Short: A powerful, flexible program 
well-suited to longer and more complex doc- 
uments than the other add-ins reviewed here. 
Internal macros, style sheets, and other fea- 
tures are easy to learn and use, and big time- 
savers. Write-in comes much closer to stan- 
dard full-featured word processing programs 
than its competition does. 
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Announcing 
Silverado For Spreadsheets. 


The Database You Already Know How To Use. 
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OM PUTER™ * World's leading independent software company. 
"ASSOCIATES software fF foie, Mic-renge Grd ecto computor. 
ftware superior by design. * Worldwide service and support network of more than 70 offices. 


Accounting ° Spreadsheets * RDBMS * Graphics « Project Management « Resource & Operations Management 
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Options Capture 


insert File Print Bence, 


Macro Quit 


ond paveriatls so since it’s our Niraezt year yet in terns of U.S. 
sales. 1 could go on, of course, but 1 think the numbers tell the 
story. And when you see these figures, 1 know you’11 agree they 

a dranatic turnaround for the Willmott Vig Company. At 


last, it’s 
paid off. 4 
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Write-in's working area isn’t part of a \-2-3 worksheet, and documents are saved in a separate 
file. But the program interacts with |-2-3, and commands will be familiar to 1-2-3 users. 


gram than do its competitors. Write-in 
feels more than anything else like a minia- 
ture version of Microsoft Word—with 
such features as simplified style sheets and 
macros for boilerplate and repetitive com- 
mands. 

When invoked, Write-in replaces the 
row-and-column spreadsheet screen with a 
conventional WP-like display. Filename, 
cursor position, text enhancements, and 
paragraph formatting (if any) appear in the 
first of two highlighted lines of a ‘‘control 
panel’ across the top of the screen, witha 
traditional WP-style ruler line filling the 
second line. The /-2-3 date and time indi- 
cations appear in the usual places at the 
lower-left-hand corner of the screen; 
Write-in adds an Insert/Overwrite indica- 
tor at bottom right. Otherwise the screen is 
clear, and you’ve got 22 80-character lines 
within which to work. 


GOING OUTSIDE THE .WKI Write- 
in’s different approach to creating and sav- 
ing text is underscored by this attractive, 
uncluttered screen. Write-in’s working 
area isn’t part of a 1-2-3 worksheet. And 
your text isn’t saved in a /-2-3 .WK1 file, 
but in a separate file. However, the pro- 





gram interacts directly with /-2-3’s code 
and structure, and the commands and ap- 
proach will be familiar to /-2-3 users. 
Write-in’s Lotus-like moving-bar menu is 
called, as in 1-2-3, by striking the Slash 
key: if you want the slash character in your 
text, just type Ctrl-Slash, and menu 
choices are made as in /-2-3. For assis- 
tance, hit F1 for help screens that are usu- 
ally but not always context-sensitive. (If 
Write-in can’t tell just what you need help 
with—and it isn’t terribly smart about 
that—it shows a Help Index, and you can 
choose the relevant topic manually.) A 
nice touch: you can hit F1 for help even in 
the middle of a command sequence, then 
drop back into the command and finish it, 
guided by the terse but excellent help 
screens. 

The program divides documents logi- 
cally into page headers, page footers and 
body text. The control panel always tells 
you which part of the document you’re 
working in. You'll see headers and footers 
on-screen only while entering or editing 
them, and multiline entries are possible in 
both, up to a limit of 255 characters in 
each. Entry and editing of text are conven- 
tional, with a full complement of naviga- 





tional shortcuts for jumping forward or 
backward by characters, words, lines, 


paragraphs, or screens. 


STYLE SETTING Much of Write-in’s 
power and convenience comes from its 
mini-style-sheet feature, which lets you 
create, store, edit, use and reuse up to 20 
different paragraph styles and up to 15 dif- 
ferent character styles. Paragraph styles 
cover such things as left, right, and center 
justification, line spacing, paragraph in- 
dentation and first-line indents (to save 
tabbing-in at the start of every paragraph). 
For easy recall and reuse with other files, 
paragraph styles can be saved in libraries 
apart from the documents within which 
they were first created. 

Character styles include not only the 
usual normal, italic, bold, and underline, 
but also superscripts and subscripts, strike- 
over and combinations such as bold under- 
lined italic text. Applying paragraph and 
character styles to your text is fast and 
easy. 

Saving and retrieving text uses Write- 
in’s versions of the /-2-3/File Save and 
[File Retrieve commands. Text is saved 
outside the worksheet, in files with .BLT 
(for Blossom textfile) extensions. Write-in 
also automatically creates BACKUP. BLT 
and BACKUP.BLM files when you end a 
session, saving backups of both your most 
recent version of the document and also of 


iad Prt Se “J 


® Write-in makes good 
use of macros: it lets 
you write and save them 
within a learn mode. 


any macros you created during that ses- 
sion. 

Write-in’s reliance on style sheets ap- 
pears again at print time. The program in- 
cludes a small library of predefined print 
(or page) styles, the default among which 
is chosen automatically when you begin a 
document. Print styles cover paper size 
and width, margins, and header/footer 
management. You can choose from 
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among the print styles supplied, add to 
them, or make up your own print-style li- 
braries. 

Printing the document requires a Lotus- 
like /Print Print Go keystroke sequence 
(with no Align command). You can also 
get a preview of how the finished docu- 
ment will look, sans all on-screen format- 
ting marks, by selecting /Print Display. 
Like 4Word, Write-in uses 1-2-3’s own 
print drivers, output quality is limited by 
those drivers’ shortcomings. For example 
(unlike JnWord), Write-in and ¢Word can- 
not handle proportionally spaced type or 
downloadable soft fonts. 


INTEGRATING WORKSHEETS 
The ease with which Write-in can snatch a 
patch of spreadsheet data and paste it into 
the middle of your document illustrates the 
advantages of its approach—that is, work- 
ing with 1-2-3, not only within a single 
worksheet. 

To capture data, first enter the text for 
your document. When you get to the point 
where you want the worksheet data insert- 
ed, just tap /Quit, then use /-2-3's /File 
Retrieve commands to load the worksheet 
containing the range you want to include in 
the document. Hit the Alt-key combina- 
tion you’ve assigned to Write-in and 
you’re back in word processing mode. 

Move the cursor to the point at which 
you want the worksheet patch inserted. 
Choose Write-in’s ‘Capture Linked com- 
mand. You'll instantly see the 1-2-3 work- 
sheet on-screen, but with Write-in’s Cap- 
ture menu in place of the usual /-2-3 
menu. Anchor the first cell of the range 
you want with a period; drag the highlight- 
ing over to the last cell of the range and hit 
Enter. You're instantly back in your WP 
document, and the spreadsheet range has 
automatically been inserted in the right 
place. 

As with 4Word, you can then use the 
usual italic, bold, and underlining text en- 
hancements on all or part of the captured 
worksheet range for clarity or emphasis. 

Mail-merging uses /-2-3 databases in a 
manner similar to that used by Word. But 
again, Write-in’s ability to go out, read-in 
a 1-2-3 worksheet, and allow you to select 
the merged fields directly from a separate 

heet file makes the job quicker and 
easier than with 4Word. Write-in will also 








serially number your merged documents if 
you wish. 

Write-in makes exceptionally good use 
of macros: it lets you write and save them 
within a leam mode. These are Write-in 
macros, not /-2-3-style macros, which 
means they’re much easier to create and 
understand. Macros are limited to 80 key- 
strokes. 

You can save your macros in libraries 
(with up to 49 macros per named library), 
and you can have an unlimited number of 
macro libraries available. A basic macro 
library comes with the program; these 
macros use mnemonic Ctrl- and Alt-key 
commands for common functions, such as 
Alt-i to select the italic character style. 


GRAPHICS, PLEASE Write-in can 
merge graphics and text on the same page, 
but does so about as clumsily as 4Word’s 
4Graph, relying in the end on the /-2-3 
PrintGraph routines. You're going to have 
to really want merged graphics and text to 
produce them with either of these pro- 


grams. 

Overall, Write-in is the richest, most 
versatile, and satisfying WP add-in with 
which to work. Its feature-set is larger, and 
the implementation of those features is 
generally cleaner and better thoughtout 
than with either ¢Word or InWord. 

Write-in offers more ‘‘real word pro- 
cessing program’’ features than does its 
competition—and sometimes implements 
these features even better than do stand- 
alone WPs. For example, Write-in man- 
ages block moves, copies, and erases with 
a /Region command set. If you use /Re- 
gion Delete to kill a block of text, that text 
is saved in a buffer that holds your last ten 
block deletions. You can roll back through 
that undo buffer, looking at the first few 
words of each, then restore any of those 
deletions with a simple /Region Insert Use 
command. Very nice—and why can’t I 
have that kind of intelligence on my regu- 
lar word processing program? 

Write-in is somewhat slower to respond 
to keyboard input than other WP add-ins, 
but few users of these products are likely to 
be high-speed power typists, so overrun- 
ning the input buffer shouldn’t be a prob- 
lem. While secretaries and other true pow- 
er users of word processing software won’t 
be tempted by Write-in, the manager or ex- 





ecutive who wants to knock out more than 
the occasional short letter or memo—and 
who may be a bit spoiled by having used a 
good standalone WP program—will find 
Write-in an excellent choice. 

—Jim Seymour 


~ Note-taking 
PROGRAMS 


ord processing add-ins are good 

choices for full-fledged memos 

and other documents, but for 
spreadsheet annotation, you need a note- 
taking program. Note-takers work like 
Post-its for your /-2-3 spreadsheets; 
they’re great for appending notes about a 
formula or range of cells, and for work- 
group spreadsheeting where different us- 
ers need to add their comments to a single 
worksheet. Two veteran standalone /-2-3 
note-takers, Note-It Plus and Noteworthy, 
have been adapted to work with the Add-in 
Manager, giving you note-taking capabili- 
ties right inside /-2-3. 


Note-It Plus 


Great families don’t always stay great. 
Turner Hall Publishing’s $79.95 Note-it 
Plus is the grandson of Note-it, the pioneer 
1-2-3 annotation package, released in 
1985. The original Note-It let you write 
brief notes that explained or commented 
on any cell in a spreadsheet, and users 
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Note-It Plus 

Tumer Hall Publishing 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 

List Price: $79.95 
Requires; 70K RAM, 
Lotus 1-2-3, Release 2.0 


In Short: An overelaborate and sometimes 
undereffective notation system for 1-2-3. Not 
protected. 


copy 
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September 1986 resulted fron a theft fron the 
articficial-fiber section of the warehouse. 
Supplies were nade up from an overstock at Neokuk. 


Note-It Plus lets you annotate your worksheets with notes of up to 500 characters. You can perform 
searches of all the notes in a spreadsheet or directory, and print cells with their notes. 


loved it. The first Note-it begat the more 
ambitious Version 2 a year later. Both ver- 
sions were slightly unmily RAM-resident 
programs that had trouble coexisting with 
other applications. Now the third-genera- 
tion version, renamed Note-It Plus, has ap- 
peared. It’s no longer a TSR. Instead, it 
meekly attaches itself to /-2-3 via the Add- 
In Manager. It’s extremely well behaved 
and has plenty of new tricks to show off. 
But it no longer stands above its latecomer 
rivals, such as Noteworthy. 

Note-It Plus sports some unique and 
luxurious features. It lets you search for 
text in its notes, in the current spreadsheet, 
and in all spreadsheets in the current direc- 
tory. You can print out a note and the cell 
that goes with it. You can remind yourself 
what's in a spreadsheet by creating ‘‘file 
notes.’’ And you can see these by pressing 
a hotkey when the highlight is on any of 
the filenames in the directory that 1-2-3 
displays when you enter the /File Retrieve 
command. All notes display the date they 
were last revised. 

Once you're working in a spreadsheet, 
you can press a second hotkey to bring upa 
menu from which you can edit a note or 
perform other note-management and 


search functions. Or you can skip the 
menu by pressing a third hotkey that opens 
a note window for the cell under the high- 
light. The three hotkeys use the Ctrl, Alt, 
and Shift states of the same function key, 
so they’re easy to remember. When you 
display a note, one key lets you toggle be- 
tween it and the spreadsheet underneath. 
The editor in Note-It Plus is nothing to 
write home with or about. It can’t reformat 


pr Note-taking Programs: 
, Summary of Features 


” 


RAM requirement (ebove 1-2-3) 

LIM EMS eupported 

Note timit 

Seerches through worksheet 

Can change size of note window 
imports text fife 

Can cut-and-paste within worksheet 
Sevee notes in 1-2-3 file or outside 
@—Ys O—No 


ws You can customize 
Noteworthy’s memory 
usage and even modify its 
screen display. 


paragraphs automatically. Its block moves 
use WordStar’s clumsy Ctrl-K commands. 
This won’t daunt anyone who learned 
WordStar in the days of steam-powered 
computers. But today, when most comput- 
er users have never seen WordStar and 
wouldn’t want to, the editing commands in 
Note-It Plus seem arbitrary or worse. 

Almost anything on the menus requires 
too many keystrokes. When you use the 
menu option to highlight all cells with 
notes attached, you have to go back to the 
menu to remove the highlights. 

You're limited to 250 notes of 500 
characters each. The manual suggests that 
you can create longer notes by ‘“‘linking’’ 


one note to another. But linking is an awk- |’ 


ward process, and if you want the second 
Note to continue the first, you have to at- 
tach it to a cell that you won't want to an- 
notate on its own. To read through linked 
notes, you use a Browse command that 
works only in a forward direction. 

The help screens are context sensitive, 
but there are no keywords or cross-refer- 


Note-It Ples 
$79.95 


Noteworthy 
$79.95 

70K 50K 
Version 3.0 end 3.2 LiMspec 4.0 
250 notes No limit 





PC MAGAZINE @ JANUARY 26, 1988 
174 





Now you too can be alan 
power user. 

































Introducing 

The Worksheet Utilities. 

For the muscle to master 
the toughest 1-2-3 tasks. 

Now it's a cinch to become 
one of the mightiest 1-2-3° users 
in spreadsheet history. Just get 
The Worksheet Utilities ™ from Funk Software. 

It’s a powerhouse of productivity tools that'll 
tur the most laborious 1-2-3 session into a day at 
the beach. And it's a genuine 1-2-3 add-in. Soit 
does what you want, when you want it, right 
from inside your 1-2-3 session. 

Search and Replace lets you swiftly 
search for one thing, and if you want, replace 
it with another- throughout your worksheet, 
or in ranges you specify. It’s just like the famil- 
iar word processor feature, yet it searches for 
labels, values, functions, formulas, and cell 
references, too. 

Formula Editor gives youa sturdy leg 
up in the otherwise exhausting exercise of 
writing and testing your 1-2-3 formulas—all 
froma display that shows you the whole 
formula, not just 80 characters. 

Pick @functions from a pull-down menu 
that explains what each function does. Enter 
arguments with on-screen prompting for 
each argument. See syntax errors and 
unmatched parentheses highlighted as you 
edit. Execute formulas one step at a time 
for quick, painless debugging of your most 
monstrous, complex creations. 

Print Settings takes the guesswork out of print format- 
ting. See all your margins, headers, footers, and other options 
ona single display. Create different settings for different print 
jobs and call them up by name. 

Select any print style you like from alibrary of setup strings 


‘2 


customized for your printer. Forget complicated printer codes. 


Each setup string has aname, like “17 pitch” for your Epson, or 
“Landscape mode” for your LaserJet. 
File Manager gives you a powerful grip on the organiza- 
tion of all your worksheets and other files on your disk. 
Save and retrieve worksheets from a point-and-shoot menu 
that displays complete information about each file, including 


descriptions you assign. Catalog 
your files with key words like 
“budgets” or “forecasts,” and 
getdirectories ofjust the files 
you want, sorted in any order 
you like. 
Peek at files without retrieving 
them. Archive them. Search them on 
disk for labels or range names. Copy, move, erase 
and write-protect them-one at atime, or many 
atonce. And squash them down to size witha 
crushing file compression mode. 

Autosave is the full-time worksheet body- 
guard that protects against the perils of power 
failures or accidental worksheet trip-ups. Just 
pick atime interval, and it periodically saves 

your workin a backup file until you're ready to 
save it for keeps. 


Get The Worksheet Utilities 
pulling for you today. 


Let The Worksheet Utilities help unleash 
your full 1-2-3 potential. Ask for it at software 
dealers everywhere. Or order 
direct from FunkSoftware T 
with your check, Visa or ARE 
MasterCard. 

= a ae Ee eee eee ee | 

eyese ™ 
The Worksheet Utilities’ 
inds awesome! Send me The Worksheet Utilities 
just $99.95. 
My check is enclosed. Charge my C) Visa C) MasterCard 


eS | ay 
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| [are 


= 


tress. 


| ————ee a ———— 


| To order call 1-800-822-3865, Ext.115 | 


(617-497-6339 in MA) 
Requires 1-2-3 release 2. 
ap Se ee ee ee ee GE 





Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. The Worksheet Utilities isa trademark of Funk Software. 
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ences, so you have to page up and down 
through the help file to find out about other 
topics. You may need the help file, because 
the program’s many options don’t always 
use intuitive names. The well-designed tu- 
torial covers the basics of the program, but 
you'll have to browse through the manual 
for the advanced features. 

—Edward Mendelson 


Noteworthy 

The packaging and manual of Funk Soft- 
ware’s Noteworthy look, well, a bit funky, 
but the program is as elegant and intuitive 
as the best high-tech design. This $79.95 
annotation fits seamlessly into 
4-2-3 through the Add-In Manager and 
also shoehorns its way into Symphony 
without much strain. If it doesn’t have all 
the features of its rivals, it has all the essen- 
tials and implements them remarkably 
well. it’s one of those rare programs that’s 
designed to make matters easier for the 
user rather than to show off the skill of the 

grammer. 

Nothing could be easier to use than 
Noteworthy. When you reach a cell you 
want to annotate, just press the hotkey and 
a window opens for editing. The editor 
works like any good word-processing edi- 
tor, complete with a search-and-replace 
function and easy-to-use block manipula- 
tions. There’s no limit on the size or quan- 
tity of notes, and you can easily import a 
text file into a note or merge a different 
note file into the current one. A paste buff- 
er lets you transfer text or formulas from 
worksheet to notes and back again. You 
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Noteworthy 

Funk Software 

222 Third St. 

_| Cambridge, MA 02142 

(800) 822-3865 

(617) 497-6339 

List Price: $79.95 

Requires: 50K RAM: 
Lotus 1-2-3, Release 2.0 or later. 
In Short: The simplest, most effective, and 
most customizable way to attach notes to 
spreadsheets, Not copy protected. 
CIRCLE 688 ON READER SERVICE CARD 


FILE 








Noteworthy has a full-featured editor and a buffer for transferring data between notes and 
worksheet. Note that windows can be sized and moved, and there’ s no limit on note size or number. 


can copy individual notes to a whole range 
of cells. 

Whenever you create or edit a note, a 
function-key menu either gives you instant 
access to a list of notes or highlights all an- 
notated cells in the worksheet. Another 
function key takes you to a menu of ad- 
vanced options. The help screens use the 
same cross-referencing system used by 
1-2-3 itself. Noteworthy stays alert even 
when you don’t invoke it with its hotkey. If 
you move the /-2-3 highlight to a cell that 
has a note attached, a note indicator lights 
up at the foot of the screen. 

You can customize Noteworthy’s mem- 
ory usage and even modify its screen dis- 


| play. You can change the size of the note 


window to something unobtrusive and 


| move the window into a little-used comer 


of the screen. Noteworthy is also smart 
enough to use Lotus/Intel/Microsoft ex- 
panded memory specification and frugal 
enough to use no more disk space than it 
absolutely needs. 

You don’t get file notes with Notewor- 
thy and you don’t get searches through the 
worksheet itself. But you get clarity, inge- 
nuity, and efficiency. 

—Edward Mendelson 





Database 
Management 


ADD-INS 


hough not primarily designed for 
| data management, /-2-3 is one of 
the most widely used programs for 
database work. And that makes sense, if 
most of your work involves spreadsheets, 
you use /-2-3, and if you’re using /-2-3 
most of the time, why should you switch 
programs when it’s time to perform occa- 
sional database tasks? 

But use a /-2-3 database for a while, 
and you'll quickly notice there’s a lot of 
room for improvement. The worksheet 
display is the only data entry screen you’ve 
got, sorting functions are minimal, and re- 
porting features are, well, rudimentary. 

Add-ins to the rescue. Try Data Man- 
ager, Informix Datasheet Add-In, and 
some of the other DBMS products for sort- 
ing and reporting. And for original data en- 
try of file imports from DBMS programs, 
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Funk Software continues 
to forge Sideways. 


Let Sideways take your printouts to new widths. 


Each day, more people turn to Sideways° for printouts of nearly 
everything that's too wide for a printer. No wonder. 

Nothing's as fast or easy. And nothing makes greattooking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer far into the future. All kinds 
of extra-wide printouts without staples, glue or tape. And the newest 
Sideways makes even shorter work of those wide 1-2-3° printouts. 


° New Sideways version 3.2 runs right inside 1-2-3. 
Sideways now works as a full-fledged add-in to 1-2-3 release 2. As 
well as Symphony? So the instant you're done creating your spread- 
sheet, you're ready to print with Sideways. Right from 
your Lotus session. Just select Sideways from your 
Lotus menu, highlight a range and print. 
Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
way you like. And do it all from Sideways menus 
that look and act just like Lotus itself. 


Sideways leaves no text un-turned. 

Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from “minuscule” to 
“mammoth.” Print bold, underlined or expanded—whatever your 
software can create. 

New Sideways Version 3.2 for the IBM® PC and all popular dot 
matrix printers, as well as the LaserJet Plus/Series II. Available at 
software dealers nationwide, or directly from Funk Software with 
your check, Visa or MasterCard. 

More than ever, Sideways is the only way to go. 

Special Upgrade Offer! 

Just send us your current Sideways program disk S FT 
along with $20. We'll send you new Sideways ver- 
sion 3.2 right away. WARE 


ety hia ne 


1 SIDES 


O Please send me _____ copies of new Sideways version 3.2 at $69.95 each. 
O Please send me a Sideways version 3.2 upgrade kit for $20. 

My current Sideways program disk is enclosed. 

CO My check is enclosed. Charge my [) Visa C) MasterCard 
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Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. Sidewaysisa registered trademark of Funk Software, Inc. 
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Summary of Features 


va] 


RAM requirement (above 1-2-3) 
LIM EMS supported 


import export 
Symphony files 
BASE filea 
R:base files 
Refiex files 


Data Manipulation 
Creates file description tabls sutomatically 
Can fitter subsets of data 
Graphs databaee data with 1-2-3 functions 
Can customize field help messages 
Can customize data entry screens 
Applies validation criteria to sxisting data 
Allows uee of wildcard In searches 
| Uses SQL language to achieve relations! 
characteristics 
| Reporting Capability 
Reports subsets of sorted data 
Can customize report forms 
@-Yes O—No 


check out Manusoft’s Fetch.*. A combi- 
nation of these products can work wonders 
for your /-2-3 databases. 


Data Manager 
Lotus 1-2-3’s data management functions 
have always been among the most com- 
plex and daunting of the program’s ele- 
ments. Many a longtime /-2-3 user—pro- 
ficient in all the program’s mathematical, 
financial, and statistical functions, and 
even with /-2-3's command language— 
will begin to mumble and attempt to 
change the subject if asked about horizon- 
tal look-up tables or criterion ranges. 

In addition, while /-2-3'’s data-man- 
agement functions are natural candidates 





(Products listed in ascending price order) 











pr Database Management Add-ins: 


Date Managar D.A.V.E. Felch.° 
$79.95 $99.95 $99.95 
50K 60K 60K 


LIMspec 4.0 LiMspec 4.0 LIMspec 4.0 
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for use within data-entry-type user applica- 
tions, they have been underused in many 
quarters, due largely to the complexity of 
programming in the /-2-3 macro or com- 
mand language, and the ease with which 
unskilled users can crash the typical mac- 
ro-based application and unwittingly over- 
write or erase a range of data or even the 
application code itself. There are ways 
around most of those problems, but still, 
it’s always been easier to give an unskilled 
user a copy of a more-bulletproof data- 
base-management program, such as 
PFS-File, than to construct an application 
in /-2-3 with enough error-handling capa- 
bility to take on a novice user. 

Data Manager, from Intex Solutions, 
attempts to rectify this situation by being a 


Informix 
Daja Dalaahaet Add-in \ 
$129.95 $199.95 
60K 640K | 
LIMspec 4.0 LIMapec 4.0 \ 


ooeo°o 
oooo°o 
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1-2-3 data entry and access system that 
uses attractive data entry forms and offers 
features such as validation ranges and cal- 
culated fields. 

In one sense, Data Manager doesn’t 
bring a whole lot in the way of new func- 
tionality to /-2-3. In fact, almost every- 
thing you can do within Data Manager 
could be achieved with a macro-driven 
program—but nowhere near as easily. 
Data Manager's $79.95 price may well be 
justified simply by the ease with which it 
allows you to set up new data entry 
screens, by the built-in error-checking 
functions it provides, and by the polished, 
finished appearance of the data entry 
screens you can create with it. 

Setting up a new database using Data 
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What’s friendly, powerful 
and remembers everything 
about your 123 spreadsheets? 


It's a jungle 
in there. 


Let's face it. 
Some of your 
spreadsheets can 
de real beasts-with 
tons of formulas, 
assumptions, and 
complex interre- 
lations between 
cells. 

It's tough 





With Noteworthy, neither you nor otherswhouse —_ enough trying to 
your spreadsheets need ever forget the true meaning gh 


remember your 
own reasons for 
doing things. Worse yet, try explaining it all tosome- 
one else. 


rte? (sean —The professional 
readsheet annotator. 


ofacell. 


Now, Siac tonew Noteworthy,” it's easy totame the 
most gigantic spreadsheets in creation. That's because 
Noteworthy is the first software ever to combine a majes- 
tic power for spreadsheet annotation with a gentle, coop- 
erative nature. 

Plus, it works alongside 1-2-3° in a way that no soft- 
ware has ever done before. 

Want toremember why you put what you put ina cell? 
Just hit the hot-key and up pops a blank note. Then type 
away using Notew "s powertul built-in editor (it will 
remind you a lot of a full-featured word processor). 

Create single notes up to 8,000 characters long. Make 
as many notes as you need, in a window of any size 
choose, positioned on the screen where you want. Cony 
text from your note toa spreadsheet. From your spreai 
sheet toa note. Or from one note to another. Find and 
replace words and phrases automatically, in single 
notes, or throughout the spreadsheet. 

Noteworthy even reminds you where you put your 

CIRCLE 321 ON READER SERVICE CARD 


notes. Each time the cursor lands on an annotated cell, 
the note indicator lights up at the bottom of the screen. 


Big news for heavy 1-2-3 users. 

Despite its awesome power, Noteworthy is fast and 
reliable. That’s because it doesn’t lumber along in the 
background like some RAM resident utility. Instead, it 
runs as abona-fide 1-2-3 add-in. In fact, Noteworthy was 
specially shee ret using new software tools supplied 
by Lotus® themselves. 

That means true integration between 1-2-3 and Note- 
Nei Noclumsy interference with the keyboard or with 

und rograms like SideKick.® And it consis 
which means it virtually runs on pean 

ar wate burden yourself with the details of your nr srend 
sheets, or with annotation software that doesn’t pull its 
weight? Just remember Noteworthy. And you can forget 
everything else. 

Look for Noteworthy at cats, dealers 
on several continents. Or avoid the stam- DET 
pede and order direct from Funk Software 
with your check, Visa or MasterCard. 











1 Wolewer | 
| For spreadsheets worth, / noting. | 
Please! Belore I forget, send copies ol Noleworthy at $79.95 each. 
| 0 My check is enclosed. Charge my Visa MasterCard | 

Account pumber —____ Ey hate 
| re | 


I —————— { 
| ‘To order call 1-800-822-3865, Ext.115 | 


(617-497-6339 in MA) 
[Besuires 1-2-3 Version 2 or Symphony.* Will nel run with 1-2-3 Version t orth. | 
ee ee Ee a ea ee ess 





Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. Noteworthy is a trademark of Funk Software. 
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Manager and 1-2-3 couldn’t be easier. 
You simply enter the field names to be 
used in the database across row 1, starting 
in Al. Then you invoke Data Man- 
ager—at which point it will automatically 
generate a data entry screen consisting of 
the field names you’ve entered, listed 
down the left hand side of the screen. 

You can enhance the appearance of the 
initial data entry screen created by Data 
Manager by moving fields around the 
screen, drawing boxes around fields, or 
entering descriptive text or even a field’s 
name on-screen. You can also change the 
width of a field and the format in which itis 
displayed. (Data Manager supports all the 
standard Lotus display formats: currency, 
date, time, fixed, scientific; and so forth.) 

Fields can also be deleted from the data 
entry screen. This does not affect the 
field’s data in the worksheet, and, as a re- 
Sult, a deleted field can be restored at any 
time. You can also create new fields while 
working with the data entry screen—doing 
So results in a new field name being added 
to the underlying Lotus worksheet. 

Once you're satisfied with your Data 
Manager data entry screen, you can create 
validation rules for fields, then begin add- 
ing data and working with your database. 


FIELD AND RANGE CHECKING Data 
Manager supports several types of field 
validation or checking. For instance, you 
can specify a default value for a field, con- 


PC 
hd FACT FILE 


_ 
‘ 
‘ 
‘ 


or later. 

In Short: Data Manager is an easy-to-use 
and complete tool for creating and manipulat- 
ing new worksheet-based databases. Among 
its strong points are its formatted data entry 
screens and its provisions for range checking, 
table lookups, and field validation. Not copy 
protected. 
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=] Data Manager 

Intex Solutions 

568 Washington St. 
Wellesley, MA 02181 
(617) 430-1063 

List Price: $79.95 
Requires: 64K RAM; 





Lotus 1-2-3, Release 2.0 








ecord Number 1 ot 34 


Mr A Turing _| 


Property details Price 








31-Jan-88 12:16 AM 


7] Pureve Real Estate 


Always enter 
Zip Code >>> 


a | seo, | ON_MARKET 18-Feb-85__ 


enn 


ES Belrose, Sely Sq_ }] 


Sales Details 


COMM 
SALES_INIT 
SALES_NAME 


1,25%__ 











Data Manager makes it easy to create polished data entry screens with built-in error checking. You 
can move fields around the screen, draw boxes around fields, and enter descriptive text. 


sisting of a text string, number, date, or 
formula. When there is a default value for 
a field, the person entering data into the da- 
tabase has the option of accepting the de- 
fault or entering new data into the field. 
Another Data Manager option, the 
field formula, allows you to create a pure 
calculated field that cannot be changed by 
the data entry person. You can also specify 
whether the formula you enter is to apply 
to all records in the database or only to all 
new records. This allows you to change 
the formula used to determine the value of 
a field in an existing database without 
changing the value of that field in existing 
records. So, for instance, the formula field 
that determined a salesman’s commission 
could be changed to reflect a new commis- 
sion rate without changing the value that 
appears in the commission field in existing 
records calculated according to the old 
rate. 
Data Manager also supports range 
checking with its Check command, which 
prompts you to enter a formula that will al- 
ways be true when valid data is entered 
into a field. You could, for instance, use 
the Check command to determine that the 
commission being paid on a sale is within 





your firm’s upper and lower limits, or (by 
using /-2-3’s table lookup function) to de- 
termine that the customer number entered 
on an order belongs to a valid customer, 
and that the customer’s approved credit 
line will cover the amount of the order. 


DATA ENTRY Data entry with a Data 
Manager entry form is a simple matter of 
typing data into a field and pressing Return 
to move to the next field. You can back up 
if you wish, and you can easily edit previ- 
ously entered data. 

Once your database is in use and you’ve 
entered some records, you can search for 
data using Data Manager’s Query com- 
mand by entering a logical formula such as 
INVOICE# = 1546 to find a specified re- 
cord. You can also search for text in the da- 
tabase by highlighting a database field and 
then indicating which text you wish to 
find. Data Manager supports the use of a 
wildcard (*) character, so that you can 
specify inexact strings. For instance, if you 
knew the exact spelling of Mr. Smith’s last 
name, you could enter Smith into the Last_ 
Name field to find his record, but if you 
didn’t you could enter Sm* to find Smith or 
Smythe, or *Sm to find Harcourt-Smith, or 
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Now there's a real 





word processor that's just 
as attached to123 as youare. 


Introducing InWord. The complete word processor 
you run from inside 1-2-3. 
, Now, for every- 

one who's ever 
7 formedamean- 

ingful relation- 
ship with 1-2-3? 
we offer asingle 
word of advice — 

InWord™ 

It's the full-fledged, 
full-function word 
processor that 
attaches directly to Lotus 1-2-3. 
J Noneed toleave your 1-2-3 ses- 

sion to get tolnWord. No need 

to leave InWord to get back to 1-2-3. 

Best of all, InWord works wonders with your words in 
the same way 1-2-3 helps master your math. 


Take full command of the language. 

InWord is equipped with the kind of speed and perfor- 
mance that anyone could fall for. You get automatic 
word wrap and paragraph reform, horizontal scrolling, 
search and replace, cut and paste, cursor movement by 
word, sentence or paragraph. And there's more. 

You can format your document with headers, footers, 
page numbers, tab stops, indents, and hanging indents. 
As well as left, right, center and full justification. 

Plus you can print bold, underlined and italic 

text, and mix typefonts and pitch to your 
heart's content. 








InWord gives you instant spreadsheet 


integration, plus powerful for- 
matting and typestyle 
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It's great to be connected with Lotus. 

It's nocoincidence that InWord gets along so beauti- 
fully with 1-2-3. In fact, InWord was developed especially 
for 1-2-3 Version 2 using software tools supplied by 
Lotus® themselves. 

That means InWord is truly integrated with 1-2-3.So 
it's a breeze to transfer data directly from a spreadsheet 
to adocument, or the other way around. Anda snap to 
do lightning-like mailmerge operations straight from 
your 1-2-3 spreadsheet database. 

You can even hotwire parts of your spreadsheet 
directly into your document.So any changes you * 
make to your spreadsheet are instantly reflected «. 
in your document. , 

Plus, InWord runs froma command menu 
that looks, acts and feels exactly 
like 1-2-3 itself. You just 
can't get more familiar 
than that. 

Soifyou've 
becomehope- 
lessly attached to 
the 1-2-3 
habit, insist on the one 
word processor that 












With InWard, automatic mailmerge is as 
shares your affection. InWord. easy as selecting a range from your 3-2-3 


It's from the makers of Sideways, spreadshee! database. 
the world’s leading 1-2-3 spreadsheet printing software. 
See InWord at better computer dealers everywhere. 


Or order direct from Funk Software with 

your check, Visa or MasterCard. At just FUNK 
$99.95 a copy, InWord could be the last FT 
word you'll ever need. WARE 


"eiaiieieeien™+"aaies cite 
I 


IryWord | 


| T'm hooked. Please send me 





copies of InWord at just $99.95 each. | 


























(] My check is enclosed. Charge my Visa MasterCard 
Accoun! number ______ Exp date. \ 
Name — —— Title. 
ena | 
NE —— 
| (C9 a ee RTS a | 
| To Order call 1-800-822-3865, Ext. 115 i 
(617-497-6339 in MA) 


| Requires 1-2-3 Version 2. Will not run with Version I or LA. 
= ay es i ae oe ee ee ee 


Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. InWord is a trademark of Funk Software. 
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*Sm* to find Harcourt-Smythson. 

Finally, Data Manager also has the 
ability to sort your data using up to four 
sort keys (in ascending or descending or- 
der). Unfortunately, one feature lacking in 
Data Manager is the ability to print reports 
based upon your searches and sorts. Of 
course, you could always print the raw 
data in your database by retuming to /-2-3, 
but Data Manager doesn’t offer you any 
way to print sorted reports of subsets of 
your data. 

Nevertheless, unless you need that kind 
of report generation capability, Data Man- 
ager would be a good choice for any new 
worksheet-based databases you wish to 
create. From start to finish it is an impres- 
sively easy-to-use product. However, it 
does suffer from inflexibility. For in- 
stance, becwuse it requires all field names 
to appear in row 1 of your worksheet, start- 
ing at cell Al, and because it adds data to 
the worksheet starting in row 2 for the first 




















record in the database and working down- 
ward, it cannot be used with existing /-2-3 
databases and, thus, falls short of being the 
complete answer to making data manage- 
ment in /-2-3 entirely bearable. This 
would also seem to prevent it from being 
used in conjunction with a product such as 
Fetch.*, which would allow the user to 
store the database on-disk outside of a 
worksheet file. 

Data Manager would benefit greatly if 
it were modified to allow the user to speci- 
fy the range in which it should look for 
field names, and the range in which it 
should look for and enter data. 

—B. G. Waldman 


D.A.V.E. 

DANE from Goldate Conyputer Ser 
vices, is unique among the database add- 
ins reviewed here for its quirky integration 
with /-2-3's data query commands. It 





leaves more basic database functions to 
1-2-3 than do any of the other add-ins re- 
viewed here, and yet it also replaces other 


FILE 


Goldata Computer 
Services Inc, 

2 Bryn Mawr Ave. 
Bryn Mawr, PA 19010 
(800) 432-3267 


(215) 525-1036 

b List Price: $99.95 
Requires: 64K RAM; Lotus /-2-3, Release 
2.0 or later. 
In Short: D.A.V.E. adds a host of powerful 
screen design, data verification, and report 
generation capabilities to /-2-3"s array of da- 
tabase functions. It is an invaluable tool both 
for creating new databases and for working 
with existing ones. Not copy protected. 
CIRCLEGSBONREADERSERVICECARD st 











Maybe its not what youre 
Saying thats so dull. 
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1-2-3 functions more completely than do 
any of the others. 

Happily, there is method in D.A.V.E.’s 
madness. It becomes obvious very quickly 
when you work with D.A.V.E. that some- 
where along the line its (his?) makers sat 
down, took a good look at /-2-3’s data 
query commands, and said, ‘‘Hey, there 
are some things—queries and sorts, for in- 
stance—that /-2-3 is really good at. We'd 
be wasting our time to try to replace those. 
Instead, we'll concentrate on the things 
that /-2-3 could use some help with: Data 
Addition, Verification, and Editing.’’ 
Hence the acronym. 

Their strategy was a wise one. While 
D.A.V.E.’s database functions are no- 
where near as self-contained as those of 
some other database add-ins, the ones that 
it does provide—polished, versatile data 
entry screens; powerful data-validation 
tools; flexible report-generation capabil- 
ities—possess a richness or robustness be- 


side which most other add-ins pale. And 
while D.A.V.E£.’s failure to duplicate some 
of 1-2-3’s data-query commands means 
that a bit more command language 


a D.A.V.E. can apply 
the validation criteria you 
enter to existing data 
through its verify option. 


programming is required to create a 
full-fledged database application with 
D.A.V.E. than with other database add- 
ins, D.A.V.E.’s modular quality also 
means that its data entry, verification, edit- 
ing, and reporting functions can be used ad 
hoc in almost any /-2-3 application—not 





just for canned database entry applica- 
tions. 

D.A.V.E. actually consists of two mod- 
ules or components. One, as expected, is a 
1-2-3 add-in that gives access to D.A.V.E. 
functions at any point during a /-2-3 ses- 
sion. The other is a standalone Image Defi- 
nition Module that is used to create data 
entry or report screens, to set up field-veri: 
fication criteria, to enter customized field 
help messages, and so on. 

Although most data entry screen (or im- 
age) definition and editing will take place 
in the Image Definition Module, you can 
create a simple screen from within /-2-3. 
This makes it very easy to use D.A.V.E. 
with existing /-2-3 databases. You simnply 
highlight the worksheet range containing 
the text to be used as a field name and in- 
struct D.A.V.E. to create a new image. 
D.A.V.E. responds by creating a simple 
form listing the field names down the left- 
hand side of the screen. It automatically 





Maybe its just how 
youre saying It. 


Funny thing about business com- 
munications. You may have some bril- 
liant ideas, but ifthe way you present 
them lacks impact, your audience 
may never get your message. 

So how do you make your pre- 
sentations, proposals and memos 
look brilliant? 

With graphics. Specifically, with 
Lotus? Freelance” Plus. 

With Freelance Plus, the appli- 
cations are virtually limitless— 
from charts to bulleted lists, maps, 
diagrams, drawings and more. 
Freelance Plus can help you create 
simple graphs quickly, and gives 
you the power to develop more sophis- 
ticated graphics as well. 

Freelance Plus works with your 


Kellner Airlines 








IBM” PC and is compatible with your 
existing software. So you can use it 
toembellish charts from Lotus 1-2-3? 
Symphony” or Graphwriter® 

You can mix different types of 
graphics on a page. Or, you can 
mix graphics and text on the page, 
when you use Freelance Plus 
along with the document proces- 
sor, Lotus Manuscript? 


kit, call 1-800- 
345-1043 and 
request demo 
kit QJ-3092. 








registered trademarks of Lotus Development Corporation {BM is @ registered trademark of intermational Business Machines Corp 


—~ Lotus Freelance Plus 
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DB: (P2) [W7)} 8.23 


Invoice 
Date 


t-Jan-88 82:48 AM 





determines the width of each field based on 
the width of the column from which it took 
the field name, and the field type (alphanu- 
Meric, numeric, date, integer) by scanning 
down the column from the field name and 
looking at the first nonblank cell. 

The screen you create this way isn’t 
much to look at, but that can be remedied 
easily in D.A.V.E.’s Image Definition 
Module. Of course, you have to leave 
1-2-3 to do so, which seems a bit of an im- 
position at first, considering that all the 
other database add-ins manage to achieve 
all their magic entirely within the /-2-3 en- 
vironment. However, the richness of 
D.A.V.E.’s ‘images’ more than makes 
up for this inconvenience. 





IMAGE DEFINITION Within the Im- 
age Definition Module you can create at- 
tractive data entry forms and reports up to 
ten screens in length, working either from 
an image created by the D.A.V.E. add-in 
within /-2-3 or from scratch, and using 
standard ‘‘paint-the-screen’’ techniques to 
arrange fields, add descriptive text, speci- 
fy field type and length, and highlight ar- 
eas of the screen with standard IBM ASCII 















Amount 


15-Jul-8? § Wh 34 5, 0a 
24-Feb-87 $25, 376.88 


graphics characters. D.A.V.E. provides a | 
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D.A.V.E.’s verify option applies your validation criteria to worksheet data. You simply mark a 
Section to check, and the program compares the data to your criteria, flagging any violations. 


special ‘‘box mode’’ for drawing boxes 
around areas of the screen, as well as block 
move and replicate capabilities for use in 
editing screens. 

While creating or editing a field, you 
must enter a unique worksheet column in 
which its data is to be stored. If the column 
you specify is already in use, D.A.V.E. 
will tell you so. You can also specify 
whether data entry to this field is manda- 
tory or optional, or whether it is to be con- 
sidered a display-only field showing a val- 
ue from the worksheet in which data entry 
is not allowed. You can also specify a 


number of field-check criteria, including | 


low and high acceptable values for the 


field (so that if 50,000 is the high bound- | 
ary, any attempt to enter a higher number 


than that will generate an error message), 


and whether only unique entries will be ac- | 


cepted. The high and low boundaries can 
be specified in the form of a number or an- 
other field name (so that, for instance, 
End_date must be higher than Start_date), 
or as a cell location in which the boundary 
will be stored (allowing you to change the 
boundary number without changing the 
image). 








D.A.V.E. can also check the validity of 





an entry against a smail list of acceptable 
choices that you specify, or against a list of 
entries stored in an external ASCII file, or 
against a list of values in a named range. 

Finally, you can enter a customized 
help message to be displayed while the 
user is being prompted to enter data to each 
field, and you can specify the order in 
which fields are prompted. 

Retuming to the D.A.V.E. add-in, you 
can use the image(s) you’ve created to en- 
ter new data, to generate reports, and to 
check the accuracy or validity of existing 
data. To enter new data, you simply move 
the cursor to the first blank row under the 
field names, invoke D.A.V.E£., and press 
Enter. The familiar /-2-3 screen is then re- 
placed by the image you’ve instructed 
D.A.V.E. to use, and you can move from 
field to field entering data. When a field 
has a list check, you can display the list of 
valid choices by pressing F3. Invalid en- 
tries generate an error message. 

























OTHER FEATURES One of 
D.A.V.E.’s unique features is its ability to 
apply the validation criteria you enter to 
existing data through its verify option. 
When selected, this option prompts you to 
enter a worksheet range to check, then pro- 
ceeds to compare its contents to the valida- 
tion criteria you’ve specified, identifying 
any violations of that criteria and giving 
you the chance to edit them. 

D.A.V.E.’s report-generation capabili- 
ties allow you to output data to your screen 
or printer in the form of the currently se- 
lected image. Either way, D.A.V.E. will 
output a two-line heading and print up to 
five records on a page. 

D.A.V.E. is not a complete database- 
management system. To sort your data, 
make queries, or perform any of a number | 
of other data-analysis tasks, you must in- 
voke /-2-3’s data query commands. How- 
ever, D.A.V.E. brings a host of well-con- 
ceived, powerful new capabilities to /-2-3 
data management, which can be used to 
advantage either on an ad hoc basis or 
within acanned, command-language-driv- 
en application. D.A.V.E. could also be 
combined with a product such as Fetch.* 
to form an extremely powerful disk-based 
database-management system. Unlike 
most other /-2-3 database add-ins, 
D.A.V.E. was clearly designed to be as 
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PC-FullBak is EASY! 

Unlike the ‘Fast Cat,” there is no need to 
first install the program to your hard disk! 
Run it from the floppy, if you wish. It 
doesn’t have the old “Fast Cat” habit of 
taking you 18 to 20 diskettes deep into 
the backup set only to dump you back 
into DOS without warning! Most impor- 
tantly, PC-FullBak doesn’t have a tendency 
to corrupt dBase files! 


PC-FullBak is FAAASSSSTTT! 
PC-FullBak is not sensitive to your CPU's 
speed! Run it at 12 or 16 MHZ! We adjust 
the program to run at the optimum speed. 
PC-FullBak is the fastest backup utility 
on the market! So fast, you can use It to 
“defrag” your hard disk without the inher- 
ent problem of lost clusters or cross- 
linked files! 


PC-FullBak is SIMPLE! 
Use the light-bar menu Interface or 


CAGES THE 
AT 3 THE PRICE 





™ 


AK 
CAT 










choose to issue your orders from the 
command line or batch file. 


PC-FullBak is THOROUGH! 
PC-FullBak allows you to back up, com- 
pare, or restore an entire hard drive with 
or without sub-directories, a single sub- 
directory, or an individual file. You may 
even append new files to the end of your 
backup set. 


PC-FullBak is INEXPENSIVE! 








Got that? Faster than the “Fast Cat” at one 
third the price. Isn't it about time that 
you made the switch to the program that 










From the people who gave you Path- caged the Fast Cat? 
Minder and SafetyNet you would expect 

value. How does $59.95* strike your 

pocketbook? ‘ 59 9 5 
PC-FullBak passes the TESTS *+ $5.00 SGH 
“PC Week tests disclosed that PC-FullBak 





is 12% faster than Fastback. A real time 
saver, PC-FullBak is heartily recom- 
mended.” —PC Week 






EQWESTLAKE DATA 


(512)328-1041/P.0. BOX 1711 /AUSTIN, TX 78767 
*PS/2 Is a trademark of IBM 

















multiple directories . . 


disk. 


* File security—Encrypt/Decrypt single or multiple files 
. . . Set Read Only Attributes to insure file integrity . . . 
Set Archive Attribute when backing up files . . . Lock 
users into the Applications Menu and out of sensitive 


afeas. 


Efficient Applications Management 


« Customized Applications Menu—100 application 
programs can be preset and accessed using only a few 


keystrokes. 


¢ Any program can be run from PathMinder™ with a single 


keystroke. 


« When running any program, PathMinder™ uses only 4K 


of RAM! 
¢ Supports EMS/EEMS memory! 


Extended Text Management 


* Single key access to a Full Screen Text Editot with 
centering, word wrap, auto-indent, full block 
manipulations, extensive formatting capabilities, 


and print utility. 


PathMinder 4.0 


The Ultimate Hard Disk Environment for the IBM PC and Compatibles. 


Directory Management and File Security 

* Powerful File Manipulation—Erase, Copy, Move, Kill, 
Print, Hide and Reveal single or multiple files in 

. Find a file anywhere on your 









System Log 

* PathMinder™ will track individual usage through 9 
business accounts and one personal account, listing 
detailed summaries and reports. 

And More 

* Display your disk’s ENTIRE directory structure in outline 
or tree format. 

+ Lightning-fast performance as PathMinder™ is 100% 
Assembly Language. 

* NOT COPY PROTECTED. 

PC Magazine Technical Excellence Award, 

1986 Nominee. 

PathMinder™ is “a sophisticated disk manager, 

a nearly indispensable tool for hard-disk users 

. . . Ese it constantly, and can no longer 

imagine trying to run a large-capacity hard disk 

without it.” Jim Seymour, PC WEEK , 

$69.95 STD VERSION 

$79.95 PASSWORDVERSION ¢ 


(plus $5 S&H) 

















P.O. BOX 1711 AUSTIN, TX 78767 (512) 328-104 
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useful for working with existing /-2-3 da- 
tabases as it is for creating new ones. It is 
clearly a superior product. 

—B. G. Waldman 


Deja 

One of the more constant frustrations asso- 
ciated with working with /-2-3 over the 
years has been the Jekyll-and-Hyde nature 
of its database management functions. On 
the plus side, those functions—especially 
with the addition of string comparators in 
Release 2.0 and later—are powerful, ver- 
satile, and blindingly fast. On the minus 
side, worksheet-based databases tend to 
fill up the available memory in /-2-3 very 
quickly, and the only way to get outside 
data into the worksheet is to go through a 
torturously slow import routine available 
only from the Lotus access menu, not from 
within 1-2-3. 

These limitations are bad enough when 
your own files grow too large to fit com- 
fortably in a /-2-3 database. The prolifera- 
tion of departmental databases—created 
within programs such as dBASE, accessi- 
ble over a LAN and all but unusable to 
1-2-3—has only exacerbated the situation. 

Deja, subtitled ‘‘The dBASE Add-in 
For 1-2-3,’ is Los Angeles-based PC 
Publishing’s answer to those problems. It 
gives 1-2-3 users the ability to access 

| dBASE records from within 1-2-3, and 
proffers a variety of tools for manipulating 
those records. Using Deja, you can open a 


i 
re FILE 
De 


ja 

PC Publishing Inc. 

$1801 Ave. of the Stars, 

#507 

Los Angeles, CA 90067 

(800) 634-4555 

List Price: $129.95 

Requires: 60K RAM; 
Lotus 1-2-3, Release 2.0 or later. 
In Short: Deja works the twin miracles of 
making existing database files available to the 
4-2-3 user and of allowing existing work- 
sheet-based datahases to be moved to a readi- 
ly accessible disk-based format. Not copy 
protected. 
CIRCLE 658 ON READER SERVICE CARD. 





31-Jan-88 12:19 AM 


With Deja, you can open a dBASE database, examine its records, create new ones, transfer them 
into a 1-2-3 worksheet, or, as shown here, import worksheet contents into a dBASE file. 


dBASE database, examine the records 
therein, locate specified records, change 
tecords, create new records, transfer se- 
lected records into a Lotus worksheet or 
transfer the contents of a worksheet into a 
database file, and finally update the origi- 
nal dBASE data file. Or you can create a 
new database from within /-2-3, which 
will be stored in the form of a dBASE file. 
So whether you want to work with depart- 
mental data or simply move your individ- 
ual /-2-3 databases into external files, 
Deja offers a solution—as long as the in- 
dustry-standard dBASE file format fits 
your needs. 

When you issue the command to open 
an existing database file with Deja, the file 
is not loaded into /-2-3. Instead, Deja pre- 
sents a window into the file through a 
1-2-3-worksheet-like screen, in which the 
column designators across the top of the 
screen are replaced by the field names 
from the database, and the row numbers 
along the left-hand side of the screen are 
replaced by record numbers. One or two 
screenfuls’ worth of data are loaded into 
the memory at a time, but essentially you 
are working with the disk-based database, 
and all additions, changes, or deletions 








you make in it are immediately saved to 
the disk file. 

You can navigate through the database 
using standard Lotus cursor control keys: 
End-Down takes you to the last record, 
Home to the first record, and so on. In ad- 
dition, you can scroll up or down through- 
out the database by using the key combina- 
tions End-PgUp or End-PgDn, 
respectively. 

You have a good deal of control over 
how Deja displays the database. You can 
hide columns or change their width. You 
can also use Deja’s Database Filter to view 
only a subset of records. In an invoices da- 
tabase, for instance, the filter AMOUNT_ 
DUE > 1000 would result in Deja’s dis- 
playing only those records for which the 
amount due was more than $1,000. More- 
over, until the filter was removed, only 
those records would be affected by subse- 
quent commands. 


QUERIES You can also use Deja to 
make database queries, simply by entering 
its Locate command and then the criteria 
by which you wish to search the database. 
In the example data file described above, 
the query request AMOUNT_DUE > 
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gradingyour PC becomes 
the logical thing to do, 
ours is the only logica way to do it. 


As for the EGA card, It's manufac- 
tured exclusively by Logitech to provide | 


How would you like to gain virtually 
all che features of the IBM PS/2™ all at 
once Instead of in bits and pieces? 

The LOGITECH Graphics Sub-. . 
System is the only complete graphics 
package that works with all IBM PC's, 
AT’s, and compatibles. It includes 
mouse, monitor, and EGA board. 

And not just any mouse, monitor 
and EGA board. This is Logitech’s 
opto-mechanical 3-button mouse which 
gives you excellent resolution and long- 
term reliability. Additionally, it plugs 
into the board’s mouse port, freeing the 
serial port for laser printers and 
other peripherals. 

The LOGITECH AutoSync Monitor 
has a 14” diagonal screen and is com- 
patible with CGA, EGA, PGA as well as 
monochrome graphics. 


f 


the new high quality VGA-level 640 x 
480 resolution in 16 colors, a 256K 
memory, and an automatic mode switch. | 
Plus, you get our EGA-compatible 
Paint Show program. 

And because Logitech isthe leading | 
manufacturer of mice and other hard- 
ware and software products for the PC, | 
we can offer this bundle for only $999. 
Or the LOGITECH EGA & Mouse 
for $399. Or just che monitor for $699. 

If you want enhanced graphics, 
better resolution,and faster, easier point- 
ing and selecting in one fell swoop call 
Logitech at 800-231-7717 (800-552-8885 
in California). Or send in the coupon. 

In Europe, call 41-21-869-9656. 
It's che only logical thing to do. 


Personal System/2 is a registered trademark of international Business Machines Corp. 


CIRCLE 182 ON READER SERVICE CARD 


, 2p——______. 


(EA LOGITECH 


| LOGITECH, Inc., 6505 Kalser Drive 


Piease send me: (1: the whole bOndle, 


;. 0 the EGA & Mouse, £1 the Monitor. 


Shipping: Entire bundle $18.50, EGA & 


| Mouse $6.50, Monitor $12.00. 


California residents add applicable sales tax. 


| Prices valid in U.S. only. 
1 Total enclosed $ 


OVISA 0 MasterCard 0 Check Enclosed. 


‘ Card Number. 


Expiration Date. 


, Signature. 


Nam 
Address 
City. — State. 


Phone____ 


Fremont, CA 94555, Tel: 415-795-8500 
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5000 would move the cursor to the next re- 
cord in which the amount due exceeded 
$5,000. 

Deja's query and filter commands can 
be set to look either for exact matches to 
the search request or for matches plus su- 
persets of the requested data. For instance, 
if Deja is set for exact matches, a search 
for the string ‘‘Smith’’ would return only 
those records containing that name. If the 
exact option is tumed off, records contain- 
ing entries like ‘‘Smithy’’ and ‘‘Smith- 





= Deja gives 1-2-3 users 
the ability to access 
dBASE records from 
within /-2-3. 


town’’ would also be returned. 

The Deja query and filter functions sup- 
port a wide variety of operators: mathe- 
matical (+, -, /, *,), label (concatenation 
and concatenation without spaces), rela- 
tional (=, <, >, <=, =>,<>, §), and 
logical (.:AND., .OR., .NOT.). They also 
support a number of mathematical, alge- 
braic, date/time, and string-manipulation 
functions. These functions and operators 
can be used together to make complex que- 
Ties and requests to the database. Deja al- 
lows you to enter, edit, and delete database 
records (or to protect certain records so that 
they cannot be altered). New records are 
added to the end of the database file as you 
enter them. At your option, records 
marked for deletion may be displayed until 
they are actually purged from the database 
or only until they are hidden. 

Database records can be copied into a 
1-2-3 worksheet by identifying the records 
to be transferred and the destination cell 
range. Record numbers and field names 
can be transferred along with the records, 
at the user's option. Alternatively, work- 
sheet records can be copied into a database 
file. No matter which direction you take, 
the transfer is almost instantaneous. 

All of Deja’s functions can be automat- 
ed using /-2-3 macros, allowing the expe- 
rienced /-2-3 user to build complex data- 











base management systems relatively 
quickly. Deja adds 19 new @ functions to 
1-2-3, greatly simplifying the task of 
building macro applications that use Deja. 
These functions can be used anywhere 
within /-2-3 to obtain general information 
about the open database, to extract data 
from it, or to update it. But most of these 
functions can result in extremely long re- 
calculation times when they are applied to 
every record in a large database. Conse- 
quently, the Deja manual suggests that 
they should generally be used only within a 
macro-driven application, and that they 
should be applied only to a small subset of 
the database. 

Overall, Deja’s capabilities are impres- 
sive. One does feel somewhat handcuffed 


| at times when working with an open data- 


base file; it would be nice to be able to ap- 
ply /-2-3’s sorting or graphing capabili- 
ties, for instance, directly to the data. Then 
again, the feeling is provoked precisely be- 
cause /-2-3 spoils the user by keeping all 
data in memory and thus instantly accessi- 
ble and manipulable. If Deja requires you 
to copy the data you wish to work with into 
the /-2-3 worksheet before carrying out 
those functions, the extra step seems a rea- 
sonable price to pay for Deja’s RAM-lim- 
it-busting ability to work with databases of 
almost unlimited size, for the ability to 
work with dBASE files, and for the oppor- 
tunity to move your crowded /-2-3 data- 
bases out of RAM and into a readily acces- 
sible disk file —B. G. Waldman 


Fetch.* 
Database add-ins for /-2-3 and Symphony 
tend to fall into two broad groups: those 
that provide new ways to manipulate data 
within /-2-3, and those that provide new 
ways to get the data there in the first place. 

Fetch.*, as its name implies, belongs to 
the second genre. It adds little in the way of 
new capabilities to the array of database 
functions found in /-2-3 and Symphony. 
However, by virtue of its ability to import 
(and export) just about any structured data 
file, it opens up a universe of new data to 
which the user may apply those functions. 

Moreover, because its import function 
is selective, importing only those records 
that you specify (through the use of a Lotus 
criterion range), Fetch.* enables you to 








get around Lotus’s memory limitations 
and work effectively with very large data- 
base files. 

Imagine, if you will, a single program 
that automatically allows you to read, 
write, update, sort, and make queries to 
files created by all versions of Lotus 1-2-3 
and Symphony, dBASE I and III, R:base, 
Reflex, WordPerfect (merge files), PC- 
File, VP-Planner, and other programs, as 
well as .DIF and .CSV (comma-separated 
variable) files—a program that also makes 
it easy to set up Custom import/export ta- 
bles for other data formats—and you have 
an idea of the power of the /-2-3 and 
Fetch.* combination. 

In the incamation in which we saw it, 
that power was somewhat raw. This re- 
view was conducted with a prerelease ver- 
sion of Fetch.* and a preliminary, incom- 
plete, set of documentation, so it was not 
possible to test all of Fetch.*’s attributes. 
Pressing the help (F1) key, for instance, 
produced only the message ‘This is a test 
of the help function.”’ Finished products 
were to be released November | 6. 


IMPORT/EXPORT ABILITIES Ne- 
vertheless, we were able to test Fetch.*’s 
ability to import data from and export it to 
a number of data file formats, including 
dBASE, R:base, and Reflex, and were im- 
pressed with the ease of the operations. 
Fetch.*’s import/export functions re- 
volve around a file description table which 



























Wid FACT FILE 


Fetch.* 

Manusoft Corp. 

8570 W. Washington 

Blvd. 

"| Culver City, CA 90232 

(800) 292-6123 

(213) 559-1561 

List Price: $99.95 
Requires: 60K RAM; Lotus 1-2-3, Release, 
2.0 or later, or Symphony (any version). 
In Short: Feich.* provides /-2-3 and Sym- 
phony with a mechanism for accessing or cre- 
ating data files in a wide range of standard 
formats, including those used by dBASE, 
R:Base, Reflex, and other programs, and to 
manipulate the data in those files from within 
1-2-3. Not copy protected. 
CIRCLE 657 ON READER SERVICE CARD 
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211-786-231 


St Louis MO 


DELETED 


DELETED 


SHE SSSNRRLSL 


ee 4 


Criterion Matches = 5 


Fetch.* can read, write and update, sort, and query files created by a variety of spreadsheet, 
database, and word processing programs, including dBASE, R:base, and Reflex. 


contains the information that Fetch.* 
| needs to know about the data file being 
used, including the record length, record 
and field separators, date format used, 
number of records, and the like. One of the 
most impressive things about Fetch.* is its 
ability to generate that information by it- 
self, with little or no user intervention. 

For instance, when creating a new data 
table you can tell Fetch.* that the data for 
the table is to be imported from a file cur- 
rently stored in a Reflex .RXD file. 
Fetch.* responds by presenting a list of the 
-RXD files on disk from which you choose 
the one you wish to use. Once you’ve done 
so, it reads the first record of the file and 
automatically creates the file description 
table, and several other tables equivalent to 
Lotus data output and criterion ranges. 
You are then free to start importing records 
simply by selecting Import from the 


Fetch.* menu. If you prefer, you can first | 


use the criterion table to specify the records 
you wish to import. Once you've specified 
the records you need, you can opt to im- 
port them all at once, or to examine each 
one before placing it in the worksheet. 

The same automatic process is used to 
generate file description tables for import- 








ing data from R:Base, dBASE, Lotus 
1-2-3, .CSV, and .DIF files, and for ex- 
porting /-2-3 data to these data formats. 

Importing data from or exporting it toa 
format that is not automatically recognized 
by Fetch.* is more involved, since you'll 
have to build the file description table 
yourself. This involves supplying Fetch .* 
with information about the physical struc- 
ture of the file (record and field lengths, 
separator characters, and the like), and the 
formats used to store numbers, text, and 
dates within the file, a process that will no 
doubt involve much trial-and-error experi- 
mentation. Nevertheless, it only has to be 
done once for each program you use and 
can be avoided altogether if your program 
can generate a .DIF, .CSV, dBASE or oth- 
er Fetch,*-supported file format. 

In addition to its import and export ca- 
pabilities, Fetch.* provides a number of 
new @ functions that can be used to per- 
form database functions on extemal files 
without importing the file into Lotus. 
These include special Fetch.* equivalents 
of the Lotus @AVG, @COUNT, 
@MAX, @MIN, @STD, @SUM, and 
@VAR functions, as well two new func- 
tions @FFIND and @FRECORD, which 





return the current record number and con- 
tents, respectively. 

Fetch.* occupies 60K of RAM, a small 
price to pay for all the impressive new ca- 
pabilities it offers for manipulating non- 
1-2-3 data within a /-2-3 environment. It 
can be a valuable addition to anyone’s col- 
lection of Lotus utilities, and a valuable 
component of a macro-language-based 
Lotus application. The possibilities of- 
fered by linking it through a macro pro- 
gram to one of the entry-forms-creation 
programs reviewed here, such as 
D.A.V.E. or Data Manager, are particu- 
larly intriguing. —B.G. Waldman 


Informix Datasheet 
Add-In 


Informix Datasheet Add-in, from Informix 
Software, is unique among the database 
add-ins reviewed here in terms of both its 
scope and its complexity. While most of 
the other database add-ins for /-2-3 are pri- 
marily designed to serve as flat file data 
managers, Datasheet is an ambitious at- 
tempt to provide /-2-3 with relational, 
disk-based, SQL (structured query lan- 
guage) database functions. In the process, 
it creates a link between /-2-3 and Infor- 
mix’s family of UNIX, VMS, MVS, and 
MS-DOS database products. 

Perhaps Datasheet’s most impressive 
achievement, considering the radical en- 


CT FILE 


Informix Datasheet 
Add-In 
Informix Software Inc. 
4100 Bohannon Dr. 
Menlo Park, CA 94025 
(415) 322-4100 
List Price: $199 99 

: Requires: 640K RAM; 
Lotus 1-2-3, Release 2.01. 
in Short: informix Datasheet Add-Inis a 
powerful SQL-based relational database 
management tool that allows the /-2-3 user to 
create and work with disk-based database 
files stored in a format compatible with that 
used by other members of the Informix fam- 
ily of database management products. Not 
copy protected. 
CIRCLE 656 ON READER SERVICE CARD 








PC MAGAZINE ‘eo 26,1988 





y if you dont buy 


youll miss 


If youre looking for a good way to judge per- 
sonal computers, a simple question will do: “What's 
in it for me?” 

In the case of the IBM Personal System/2 family 
the simple answer is, “a great deal” 

For openers, each model offers higher perform- 
ance levels thanks to a “balanced system” approach 
for making things work together. Components were 
designed not just to coexist but to bring out the best 
in each other. So, for example, many of the p 
youre using now and a wide range of other DOS 
applications will run up to 150% faster on the IBM 
Personal System/2 than on previous IBM PCs, de- 
pending on the model, of course. 

Things that are optional on other PCs are 
standard on the Personal System/2—like advanced 
graphics, parallel and serial ports and more. And 
advanced IBM technology brings new levels of 
reliability and data protection. 


It'll do what you're doing now. Only better. 
At the heart of many of these advances is a 
unique design shared by the Models 50, 60 and 


80 of the Personal System/2 family. Technically it’s 
called parallel bus architecture. We call it Micro 
Channel. But you can think of it simply as a super- 
highway with lots of fast lanes and bypasses. It 
allows data to flow faster and more efficiently, re- 
ducing the chance of information bottlenecks in 
the system. 

What's more, the Micro Channel architecture 
not only makes it easier to speed information 
throughout the system, it also makes it easier to 
install peripherals and expansion cards in the 
system. There are no more DIP switches to set. It’s 
all done electronically and automatically and, 
therefore, a great deal more reliably and easily. 

Feature cards in your system can even trans- 
fer data directly to memory, via Micro Channel, 
leaving the microprocessor free to do other things. 

The design of the Micro Channel also pro- 
vides a faster, more efficient way to connect your 


i 








an IBM PS/2. 


the bus. 


system to other IBM Personal Systems, local area 
networks, minicomputers and mainframes. 


I¢li do what you want to do tomorrow. 
Only better. 


Micro Channel architecture also gives the IBM 
Personal System/2 something else that’s surprisingly 
rare in personal computing: the ability to improve 
with age. 

One of the main reasons the architecture was 
created, after all, was to get the most out of IBM’s 
new operating system, OS/2. And together they'll 
unleash the power of the 286 chip in the Personal 
System/2 Models 50 and 60 and the 386 chip in the 
Model 80. 

With IBM Operating System/2 you don’t have 
to be a “power user” to run several programs at once. 
You can prepare a presentation while your system 


recalculates a spreadsheet and gets data from a main- 









frame. And with a future edition of OS/2, you'll be 
able to share all this information with others on a 
local network or over mega-distances. Vast memory 
and host processor resources will be more acces- 
sible. And software will do more things more easily. 
So catch the Micro Channel bus and you're on 
the fast track to higher performance, exceptional 
expandability and greater reliability tomorrow, as 
well as today. 
For more data about the IBM Personal 
System/2, call your IBM Marketing Representative 
Ry “All aboard.” or visit an IBM Authorized 
¢ ____ Advanced Products Dealer. 
' For the dealer nearest you 
\ _ == call 1-800-447-4700. 


Z EN ve. 
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b: (W14) °leads.custnun 


WWE Criterion Output Extract Unique Add Delete Modify Reset Next 
Set range containing nane(s) of table(s) used for other Datasheet operations 


JOIN - Query with Join 


leads 
customer 


leads.custnun product anount 
181 sedan $13,988.68 
101 sedan —-§29, 800.08 
182 sedan $64,088.88 
182 sedan $86 , 088.88 
183 van $83,750.88 
183 wagon $79,588.88 
183 sedan $19,848.68 
184 sedan $15,958.88 
38 104 sedan $31,416.88 
27-Oct-87 12:18 PM 


Thane 
Paull 
Paull 
Sadler 
Sadler 
Currie 
Currie 
Currie 
Higgins 
Higgins 


fnane 
Ludwig 
Ludwig 
Carole 
Carole 
Philip 
Philip 
Philip 
finthony 
Anthony 


phone 

488-SS5-8875 
408-555-8875 
415-555-1289 
415-555-1289 
415-555-4543 
415-555-4543 
415-555-4543 
415-555-1168 
415-555-1108 


Datasheet Add-in /ets you use Lotus-like input, output, and criterion fields to create, modify, and 
manipulate relational databases. It's also a link to Informix’ s SQL database products. 


hancements it makes to /-2-3 data func- 
tions, is the degree to which it blends into 
the /-2-3 environment. While it is accom- 
panied by two lengthy and well-written 
full-size manuals—one tutorial, one refer- 
ence—experienced users of /-2-3’s data 
management functions will be able to get a 
good running start on Datasheet from the 
slim, 31-page pamphlet entitled ‘‘A Head 
Start for /DQ Users”’ that accompanies the 
package. That the Head Start manual is 
able to introduce /-2-3 users to almost all 
of Datasheet’s commands in so few pages 
is an indication of how well Datasheet 
mimics /-2-3’s data query command 
structure while performing such un-/-2-3- 
like tasks as adding, deleting or indexing 
rows stored in one or more disk-based rela- 
tional databases. 

Despite the ease with which experi- 
enced /-2-3 users will understand Data- 
Sheet’s organization, this is not a product 
to be approached casually by those shop- 
ping for a little extra data management 
juice. The stereotypical /-2-3 power 
user—he or she of the 250K work- 
sheets—would be well advised to look 
elsewhere for a supplemental data man- 
agement add-in, because Datasheet’s 


memory useage all but requires you to ded- 
icate /-2-3 to the task of database manage- 
ment. 

NOT YOUR TYPICAL ADD-IN Daza- 


Sheet is too rich and complex a program to 
fit into the compact 64K slot occupied by 


= Datasheet Add-in links 
the PC and /-2-3 user 
to the powerful Informix- 
SQL database system. 





the Datasheet program—about 200K of 
code—is loaded from disk before one 
loads /-2-3, by running STARTSQL 
.EXE. /-2-3 is then loaded into memory 
using a special loader program, 
IDA.EXE, to avoid overwriting the 
STARTSQL code. Then the Datasheet 
add-in itself must be attached to /-2-3, eat- 





ing up a little more RAM and resulting ina | 


the typical add-in. Instead, the majority of | 





total workspace of approximately 78K ina 
640K machine. Even if you detach the Da- 
tasheet add-in, you gain only about 15K 
more usable RAM—-so unless your ma- 
chine is loaded with extended memory, 
Datasheet isn’t the kind of add-in you can 
load into the background and forget about 
until you need it. 

For anyone willing to make a commit- 
ment to Datasheet—and | can think of sev- 
eral scenarios in which it would make 
sense to do so, such as when you have ac- 
cess across a LAN or a minicomputer link 
to departmental databases created using 
Informix-SQL—the rewards that come 
from doing so are abundant. To put it as 
simply as possible, Datasheet translates 
1-2-3-like data query commands into SQL 
requests, which it then applies against an 
external database. 

Thus, by using Lotus-like input, out- 
put, and criterion fields, you can create, 
modify, index, and manipulate relational 
databases. Each database consists of a 
number of tables—akin to flat database 
files—consisting of fields and data for 
each field arranged in a column-and-row 
format. You can index fields and can cre- 
ate query requests linking multiple tables 
using any number of search criteria. You 
can also create new database files or use ta- 
bles in existing Informix databases. 

The result is an extremely powerful re- 
lational database management tool, but not 
an especially user-friendly one. Datasheet 
does not include an automatic data-entry 
form generator, as one might find in Data 
Manager ot D.A.V.E. Moreover, any tool 
that mimics the command structure of Lo- 
tus’s data query command isn’t friendly. 
However, much of Datasheet’s unfriendli- 


| ness could be overcome with a well-writ- 
ten macro-based application. 





Questions of friendliness aside, Data- 
Sheet is a remarkably powerful tool for a 
couple of reasons. One is that it links the 
PC and /-2-3 user to the powerful Infor- 
mix-SQL database system. The other is 
that it allows the user to bring the analytic 
and data manipulation tools of /-2-3 to 
bear against a database. Datasheet is over- 
kill for most /-2-3 data management re- 
quirements, but for those situations in 
which its capabilities are needed it is an ad- 
mirably powerful and complete profes- 
sional tool —B. G. Waldman 
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HARD DISK 


OFFER, FOR LOTUS USERS ONLY. 


QZ! Plus is the $99.95 Lotus 1-2-8 or Symphony 

enhancement that thinks it’s a 200 megabyte hard 
disk. Why? SQZ! Plus packs 10 times as much spreadsheet 
data on any disk (1 megabyte of files on a single floppy or 
200 megs on a 20 meg hard disk). So it’s like getting a 
new hard disk for less than half the price, hassle, and 
installation time of buying one. 

SQZ! Plus is based 


on an automatic file v Squeeze Lotus files by up to 95% 

squeezing and un- Vaca ca eee add-in 
* eystroke recorder 

squeezing technology Biaiiped Bl Pecan 

used today by more File history and audit trails 

than 50,000 Lotus users. Automatic file saving to disk 


It’s simple. Just call up 
your spreadsheet as you normally do and SQZ! Plus un- 
squeezes it from the disk automatically as it’s loaded. 
Save it, and the file’s squeezed back automatically. That 
Means you get megabytes of free disk space, faster back 
up, and more. Without lifting a finger. 

If that was all, SQZ! Plus would be well worth 
$99.95. But there’s more. 1-2-3 users get a complete 
backup and restore system that they can use without 
exiting Lotus. There's a history feature that lets you see 
when changes were made, and lets you add 
audit trails to spreadsheets, A keystroke 
recorder add-in automatically remembers tf 
all the keystrokes since the last /File com- 
mand (which helps you build macros and : 
adds “Undo” without costing memory like 






So 
ba 


HAL). And, for added protection, SQZ! Plus automati- 
cally saves your spreadsheet to disk at set intervals. And 
finally, you get damaged file recovery that helps you 
rescue spreadsheets damaged by a disk failure, modem 
communication or other problems. All good reasons for 
PC Magazine to pick SQZ! Plus as one of the best utilities 
of all time. 

Even with today’s large capacity hard disks, all 
those megabytes are gone almost before you know it. 

So isn’t it just plain smart to invest less than a hundred 
dollars and get up to ten times more spreadsheet room? 
At $99.95, SQZ! Plus is no bargain. It’s a steal. 

See your dealer, call for info, or order now on our no 
risk, 30-day money-back guarantee.* You'll get a free copy 
of Doug Cobb's /-2-3 Users Journal with every purchase. 
Call now. SQZ! Plus just might be the smartest hard disk 
decision you'll ever make. 

(800) 556-1234 Ex. 525/(800) 441-2345 Ex. 525 in CA 


copies of 8QZ! Pus for ONLY $99,95 each. 
Add $3-00 shipping per unit ($12 per unit outside USA) CA residents add applicable sabes tax. 
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Printing, 
Graphics, and 
OItEIT IES 








ometimes it's the little things that 
count. You might have conquered 
the thorniest forecasting problem 
imaginable, and, with the help of tortuous 
and brilliant macros, created a business 
plan that will make you famous. Then you 
try to print out the spreadsheet to submit 
along with your report, only to find you'll 
have to spend 2 days with three rolls of 
Scotch tape anda table as long as the bar at 
the Plaza Hotel. And even after you’ve 
meticulously patched together all those 
sheets of paper, your spreadsheet won't 
exactly complement the report you 
cranked out with PageMaker and a color 
printer. Hmmm. Time for Sideways, an in- 
dispensable program, and perhaps the 
best-known of the products we classify 
here as add-in utilities. Take a look at See- 
MORE, too, it lets you see a lot more of 
your spreadsheet on the screen, sort of like 
a video version of Sideways. 

1-2-3 is great at lots of things, but pre- 
sentation graphics isn’t one of them. And 
when it comes to three-dimensional graph- 
ics, forget it. Of course, you can use Per- 
Spective or one of the other standalone 
graphics packages to bring depth to your 
1-2-3 graphs. But if you're bent on an all- 
in-one solution, see our review in this issue 
of Intex Solutions’ 3D Graphics, a 1-2-3 
add-in that does just what its name says. 


JetSet 
JetSet is an idea whose time doesn’t seem 
to have come yet. 

Nothing’s wrong with the idea itself. 
1-2-3 could use an add-in LaserJet utility 
that would save you from typing in com- 
plex command strings every time you 
wanted to change a font. Besides, most 
1-2-3 users have fantasized for years about 
an easy way to control margins, add head- 
ers, footers, and page numbers, create de- 
fault formats for individual spreadsheets, 













































































JetSet's seiup screen is where you specify margins, fonts, headers, footers, and other printing 
parameters for laser output of worksheets. You can save the formats to use with other files. 


and use proportional fonts without produc- 
ing mass chaos. 

JerSet, a $79.95 add-in from Intex So- 
lutions, promises to perform all these won- 
ders and more. Nothing’s wrong with it 
except the way it fulfills its promises. 

JetSet looks terrific on screen. The 
Add-In Manager integrates it into /-2-3, 
and you use it in place of Lotus’s print 
function (which remains available). You 


can call up different control files for Hew- | 


lett-Packard font cartridges and soft fonts, 
and you can point to a default font for your 
spreadsheet. You can specify paper size 
and margins while consulting a layout dia- 
gram that the program pops up for easy ref- 
erence. A header-and-footer option lets 
you enter variables that print out as the 
page number and current date, and you can 
justify sections of the header at the left and 
right margins while centering a third sec- 
tion. Youcan save the format selections to | 
use as a default for other spreadsheets. 

One or two details may annoy you as 
you're setting up a format. If you want 
some rows or cells in your spreadsheet to 
print out in a font different from the de- 
fault, you can’t simply define a range and 





tell the program to print it in a different 





a 








style. You have to enter font identification 
codes directly into the spreadsheet at the 
point where you want the font to change, 
and then you must enter the specific code 
for the default font wherever you want to 
change back to the font you thought you al- 
teady selected from a menu. You have to 
enter similar codes to start and stop under- 
lining or boldface. 

But these seem minor problems of set- 
up because the manual promises to give 













tea FACT FILE 


JetSet, Version t.0t 
Intex Solutions Inc. 
568 Washington St. 
Wellesley, MA 01281 
(617) 239-1168 
List Price: $79.95 
Requires; 50K RAM, 
Lotus 1-2-3, Release 2.0 
or later, Hewlett-Packard LaserJet or com- 
| patible. 
In Short: A /-2-3 add-in that gives erratic 
control over laser printing. Not copy protect- 
ed. 
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A computer for 





Until now, choosing a computer typically 
meant choosing between capabilities. If you 
needed a computer primarily for serious 
business needs, then a computer with 1BM 
compatibility was the only rational (left 
brain) choice, right? 

But if you were looking for desktop pub- 
lishing capabilities to display your creativity 
{right brain), then a computer designed for 
mouse-driven, windowing, graphics software 
was the way to go. Right? 


*Source: international Data Corp. 


the left brain. 


The dilemma of choosing 
one or the other is history. 

Now there's a computer that offers in- 
credible performance in both realms — the 
AMSTRAD PC 1640. 

Our remarkable new computer runs vir- 
tually all 1BM software, including CAD, 
which makes it ideally suited for business 
and engineering as well as for personal use. 

(Sure, a lot of computers offer that, but 
here's where AMSTRAD Ieaves them in the dust.) 

The PC 1640 also comes with the 
capabilities built in to run the mouse-driven, 
windowing software it takes to create spec- 
acular desktop publishing. In fact, PC 1640 
is spectacular when it comes to expressing all 
kinds of creative ideas. We even include the 
mouse and the software you'll need. 

Built in brillance. 

Plus, the PC 1640 ingeniously 
incorporates monochrome (Hercules), CGA 
and EGA capabilities into a single mother- 
board. When you're ready to upgrade your 
graphics, all you do is merely pop on a more 
sophisticated AMSTRAD high quality monitor. 

And now for the best feature of all: 
prices for a complete PC 1640 range from 
only $900 to a modest $1900. Like we said, 
it’s a remarkable computer. 

If you're about to make that all-im; 
computer decision, choose the incredible PC 
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1640. After all, what's the point of limiting 
the output of your genius, when one 
computer ean show off ail of it! 

Visit your dealer soon and see the 
complete line of remarkable products that 
has made AMSTRAD Europe's best seller’ 
You'll see for yourself, an AMSTRAD is the 
next best thing to having an 1.Q. of 200! 


Please send me the name of my nearest dealer. 
NAME 

ADDRESS 

crTy STATE _____ ZIP 


Mail to; AMSTRAD, 1915 Westridge Dr., 
Irving, Texas 75038. Or call: 214/518-0668. 


Strokes Of Genius. 


London ¢ Dallas * Paris * Madrid 
Sydney ¢ Hong Kong * Milan 
The name and logo AMSTRAD is @ trademark of AMSTRAD PLC 
and (ts subsidiaries. IBM, GEM and Hercules are registered trade- 
marks of International Business Machines, Digital Research, Inc. 
and Hercules Computer Ca., respectively. 
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superb printouts when you're through. 
When you're ready to print, all you need to 
do is define a range, press Go from JetSet’s 
print menu, and sit back to savor the results 
you've been fantasizing about. This is the 
moment when you retum to hard reality. 

The manual asserts in boldface type that 
JetSet correctly handles proportional fonts 
when printing spreadsheets. The printed 
spreadsheets say something very different. 
Your headers and footers probably don’t 
have the same margins as the spreadsheet. 
If you followed the examples in the man- 
ual and put the date at the left of the header, 
a title in the center, and the page number at 
the right, the title isn’t at the center but at a 
position two-thirds to the right. If you used 
control codes in the header, some of the 
header disappeared. If you marked a row 
to be printed in a font larger than the de- 
fault, the row begins to the left of the left 
margin. If you used continuous lines of 
characters to divide different sections of 
the spreadsheet, the lines print out with un- 
sightly overlaps or breaks. Some charac- 
ters in column headings may be printed on 
top of each other. 

If this makes you decide to be less am- 
bitious and use a single default monospace 
font without fancy features, JetSet will 
print your spreadsheet more or less cor- 
rectly. Just don’t try to save the default font 
for later use when you save the default pa- 
rameters. The program ignores your font 
selection when it saves your settings, and 
you have to reselect the same font the next 
time you use /-2-3. And if you enter print- 
er codes for any rows of your spreadsheet, 
you have to reenter them on every page. 

Jim Seymour recently reported a con- 
versation with a British programmer who 
complained that Americans want “‘exces- 
sive functionality’’ from their programs. 
The readme file on the JetSet disk de- 
scribes the ‘improved functionality”’ of 
the latest version. Not to worry. It may be 
improved, but no one will accuse it of be- 
ing excessive. —Edward Mendelson 















SeeMORE 


Sometimes titles take up so much space in 
a 1-2-3 spreadsheet that there’s precious 
little worksheet left on your screen for the 
numbers. Revisiting such worksheets after 
several months can mean a frustrating peri- 
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By offering three sizes of condensed type, SeeMORE gives you more spreadsheet on your screen. 
The top three lines are always displayed in Normal mode, making it easier to choose commands. 


od of groping around, a few cells at a time, 
trying to remember what you did. See- 
MORE, from Personics Corp., can com- 
press your work so that two, three, or four 
times the usual number of cells can be dis- 
played on the screen. 

If you follow the simple instructions for 


















SeeMORE 
Personics Corp. 

2352 Main S1., Bldg. 2 
Concord, MA 01742 

| (617) 897-1575 

List Price: $79.95 
Requires: 70K RAM; 
Lotus 1-2-3, Release 2.0 
or later, CGA, EGA, VGA. Hercules, or 
compatible graphics adapter. 

In Short: An ecasy-lo-use screen manager 
that compresses characters and allows you to 
see two, three, or four times the normal area 
of worksheet. A bonus is the standalone 
GRAFPLUS program, which lets you use the 
PriScr key for hard copies of graphics 
screens. Not copy protected. 
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loading the program, you'll copy 12 files 
onto your hard disk. Later you can save 
about 130K by deleting the ones you don’t 
need. Or, if you are one of the rare breed 
who reads the manual for new software be- 
fore turning on the computer, you'll have 
no trouble figuring which of the files, 
thoughtfully listed in the manual, you real- 
ly need. 

But you'll soon join the majority who 
skims documentation, then hacks their 
way around programs until forced to refer 
to the manual. This manual is commend- 
ably brief and could have been briefer, 
since it mostly describes features you can 
explore easily from the self-explanatory 
choices on its Lotus-like menus. What the 
manual doesn’t tell you is how to get to the 
first menu. Actually, all you have to do is 
repeat the method you used to invoke See- 
MORE, i.e., hit the Alt-function key com- 
bination again or choose **invoke’’ again 
from the Alt-F10 menu. 

That first menu offers three choices of 
font size: Medium, Small, and Tiny. The 
manual suggests that the Tiny characters 
are ‘‘so ridiculously small’’ that you will 
only use them for quick bird's-eye views 
of worksheets. But don’t give up on that 
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size until you’ve tried it with combinations 
of the many Options available on subse- 
quent menus. It was fine on the hybrid 
monochrome setup I normally use for Lo- 
tus—after I used the Reverse option for 
black characters forced to uppercase on 
one of the light background ‘‘colors’’ 
available. Whichever combination of size 
and other options you find most pleasing 
during your exploration should be saved as 
your default setting. You won't want to 
fiddle with all the settings every time you 
use SeeMORE, particularly since it spits 
you back to your worksheet after you make 
each choice from the menu. 

Aclever feature of SeeMORE is its abil- 
ity to display the top three lines, the menu 


= You'll appreciate the 
larger characters 

and proper shape of 
transparencies made 
from Sideways printouts. 


area in /-2-3, in normal-size font, regard- 
less of the degree of compression you have 
selected for the worksheet itself. 

| A not-so-clever feature is its ability to 
save a file in Tiny mode that cannot be re- 
trieved by normal /-2-3. Don’t worry, a 
combination of CPR and Ctrl-Alt-Del will 
restart your heart and your PC; then you 
can retrieve the file with SeeMORE set to 
Tiny. You will avoid wear and tear on your 
loved ones by saving files only in the nor- 
mal mode. 

When you invoke SeeMORE with one 
of its compressed fonts, you can no longer 
use the PrtSc key to get a hard copy of the 
screen. Personics more than compensates 
for this minor drawback by providing on 
the SeeMORE program diskette four 
GRAFPLUS files, one of which will work 
with your printer to allow you to use the 
PrtSc key to capture not only the com- 
presséd worksheet screens but any graph- 
ics screen—including /-2-3 charts and 
graphs. And it will print sideways, so your 
printout is the same shape as your screen. 


SeeMORE is habit-forming. I thought, | 


at first, that it would fall into the ‘‘gim- 
mick’’ category, something to make my 
1-2-3 look different. I would attach it only 
when I intended to invoke it. Now I use it 
often enough to consider having it auto- 
load, and I have not entirely ruled out the 
possibility of auto-invoking, even though 
I'd then have to play referee between See- 
MORE and its add-in brethren. 

—Geoff Daw 


Sideways 

There are one or two pieces of software I 
carry in my briefcase at all times for fear 
that I might find myself in an office with 
ill-equipped PCs. Sideways, from Funk 
software, is an important element in that 
software survival pack. 

The version I carry is old. The docu- 
mentation was lost long ago. But the pro- 
gram does exactly what I need: it gets me 
hard copies of wide spreadsheets by turn- 
ing them sideways in the printer. Several 
attempts to buy later versions were thwart- 
ed by my local software store, which was 
always about to have its sold-out status 
corrected ‘‘next Thursday.” So it is that I 
have leaped from that first standalone ver- 
sion, which worked only with .PRN /-2-3 
files, directly to the latest incarnation in 
add-in form. 

This was the first add-in I installed, so I 
used the batch files provided for that pur- 
pose and clearly described in the manual. 
Installing subsequent add-ins, I followed 
Jim Seymour’s advice (see ‘‘Memory 


Sideways 
Funk Software 
222 Third St. 
Cambridge, MA 02142 
(800) 822-3865 
(617) 497-6339 
List Price: $69.95 
¢., Requires: 75K RAM; 
Lotus 1-2-3, Release 2.0 or later. 
In Short: An indispensable utility. now in 
add-in form, that tums worksheets sideways, 
allowing them to print continuously on fan- 
fold paper. Not copy protected. 
CIRCLE 664 ON READER SERVICE CARD 





Matters”’ sidebar) and checked the dates of 
the Add-In Manager files to be sure not to 
install older versions. You'll probably 
want to install on a hard disk all three vari- 
eties of Sideways provided: /-2-3 add-in, 
4-2-3 standalone, and text standalone; 
each has its uses. 

When I first invoked Sideways as an 
add-in, my expectations were high; I fig- 
ured that a lot must have happened since 
my original version. I was wrong. But as I 
began to work with it, I didn’t mind: it still 
does exactly what I want and, since it does 
it the same way, I don’t have to learn it all 
over again. That’s not to say that a new- 
comer will need to invest an unreasonable 
amount of time in leaming how to use 
Sideways—it’s easier than the regular 
Print function in /-2-3 for most people. 

Typically, the first step in printing a 
spreadsheet with Sideways is to specify the 
print range. Sideways defaults to a print 
range embracing the entire worksheet— 
that’s not been right yet for me, but it’s as 
good a place as any to start. You adjust it 
just as you do in /-2-3. Then, from the Lo- 
tus-like menus, comes the choice of char- 
acter size. There are nine to choose from, 
ranging from ‘tmammoth’’ to '‘minus- 
cule.’’ Depending on your printer, the 
character size you use will allow from 
about 38 to as many as 87 rows to be print- 
ed from your worksheet. The number of 
columns it will print is unlimited, of 
course. Knowing the smallest-size print I 
can live with, I try hard to keep my work- 
sheets shorter than 70 rows. 

From this point you are into cosmetic 
improvements for your printout—double- 
density printing, margins, skipping over 
perforations, repeating border areas on 
each sheet, and special effects. Special ef- 
fects consist of bold, underlined, and ex- 
panded type applied to selected ranges. 

Since most worksheets are wider than 
they are long, you may think that the only 
role for Sideways is to get those work- 
sheets onto paper using one of the smaller 
print sizes. But its large print has its uses, 
too. Print out a ‘‘mammoth’’ worksheet, 
tape it together, and take it to a meet- 
ing—it’s easier for a group to pore over 
than a single monitor. Tt you’ ve éver 
squinted at worksheet extracts on an over- 
head projector, you'll appreciate the larger 
characters and proper shape of transparen- 
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= 3D Graphics gives 
you control over the 
rotation of the graph and 
over the viewpoint. 


cies made from Sideways printouts. 

As an add-in Sideways needs 75K of 
memory, so care must be taken if you use 
large worksheets or other add-ins. Printing 
is rather slow: even with a print buffer 
you'll lose the computer for several min- 
utes with larger worksheets. 

One improvement I had hoped for, per- 
haps unreasonably, was some degree of 
WYSIWYG. Although Sideways will not 
split a column when it skips the perfora- 
tion, it can’t tell that you have groups of 
columns that shouldn't be separated. If 
you could preview the breaks on your 
screen, you could pad columns or insert 
empty ones to keep related columns to- 
gether on the page. 

Unless all your worksheets are tall and 
skinny, you need Sideways. If you already 
have a standalone version, it’s worth up- 
grading to Version 3 for the convenience 
of working from within /-2-3 and the add- 
ed options. —_Geoff Daw 


3D Graphics 
The first time anyone outside of Lotus 
heard of an add-in was at the Symphony in- 
troduction. Then-Lotus chairman Mitch 
Kapor wowed the assembled press and an- 
alysts by showing off a rough three-dimen- 
sional graphics add-in that literally added a 
new dimension to the traditional array of 
| Lotus graphics functions. The demo was 
all the more impressive for his noting that 
it had been written in a few hours by a part- 
time Lotus employee who doubled as a 
full-time high school student. 

Now, some years later, we have a fin- 
ished, commercial three-dimensional 
graphics add-in for both Symphony and 
Releases 2.0 and later of /-2-3: the 





straightforwardly titled 3D Graphics, | graphics functions, although the process is GEREEE ODEON HER IEH SERVICE CARD) 
| frou intex Sotutions. 1 actually easier with 3D Graphics. Tu pro- 











3D Graphics offers surface graphs, bar graphs, financial graphs, and other three-dimensional 
representations of |-2-3 data, Graphs can be rotated and viewpoints changed. 


In action, 3D Graphics is every bit as 
straightforward as its name. It offers the 
CGA, EGA, or Hercules monochrome 
graphics user an alternative to /-2-3’s or 
Symphony's rather drab two-dimensional 
graphics functions in the form of five basic 
varieties of three-dimensional graphs, and 
it presents that alternative in a way that 
should be instantly usable by anyone fa- 
miliar with /-2-3’s or Symphony's graph- 
ics commands. 

3D Graphics’ menu of graph types con- 
sists of surface graphs, which can be used 
to display up to a 100 by 100 array of con- 
tinuous data; three-dimensional bar 
graphs, using either filled or unfilled bars; 
joined bar graphs, in which the tops of the 
bars are joined to form a continuous slope; 
line graphs, a variant of the joined bar 
graph in which only the top surface of the 
bar is displayed; and financial graphs, 
three-dimensional bar graphs capable of 
displaying both positive and negative val- 
ues. 
The data to be used to create any of 
these graph types is defined much as it 
would be with /-2-3 or Symphony standard 


duce a simple three-dimensional graphic, 
you need only identify the type of graph to 
be produced and, using Lotus’s point-and- 
shoot highlighting to identify any continu- 
ous two-dimensional array of data on the 
worksheet, the data range to be graphed 
(the “*A’’ range). Once you identify the 
data range and issue the 3D Graphics 


FACT FILE 


3D Graphics { 
Intex Solutions Inc, 
568 Washington St. 
Wellesley, MA 02181 
(617) 239-1168 
List Price: $79.95 
Requires: 50K RAM; 
Lotus 1-2-3, Release 2.0 | 
or later, or Symphony, CGA, EGA, or Her- 
cules monochrome graphics adapter. 
In Short: 3D Graphics offers 1-2-3 and Sym- 
phony users five types of three-dimensional ! 
gmaphics in a form that should be immediate- 
ly understandable to anyone familar with Lo- 
} tus two-dimensional graphics. Not copy pro- 
tected. 
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COREpower means MOREpower to PS/2 
Add Capacity, Speed and Reliability. 


Adding a CORE Intemational hard to a PS/2 Model 50, you end up drive. When using the IBM PS/2 (also available in tape version) can fill 


drive to your PS/2 does alot more with more capacity and greater Model 80. our HC Series ESDI drives a PS/2 floppy in only 31 seconds. 
than double or triple your data speed than an IBM PS/2 Model 60. are available in 90, 150. 260 and This high-speed backup software is 
capacity. And at less cost. This added capacity 310MB capacities. included at no charge with our low- 
You have the advantage of is also portable, meaning you can All this COREpower has extensive cost OPTIMA Series drives. 
keeping the original factory drive, _ easily transport your data from user-proven reliability and is backed These are just some of the rea- 
thus combining the capacities. system to system and lock it away _by our industry-leading three-year, sons COREpower means MOREpower 
CORE's high-speed drives can for extra security. full-replacement warranty. to PS/2. If you'd like to take advan- 
outperform all PS/2 standard drives. | On the IBM PS/2 Model 60, you And we don't just provide high _tage of this kind of performance, call 
Some by a factor of four. can expand to 116MB by adding capacity. We give data security. Our your local CORE International dealer 


When you add CORE components CORE's 72MB high-performance COREfast diskette backup system or contact us today. 


BE, CORE 


INTERNATIONAL 


Northeast Region: 7171 North Federal Highway West Coast Region: 
Stamford. Connecticut _ Boca Raton. Florida 33487 —_ Los Angeles, California 
203/357-1339 305/997-6055 213/312-8130 


CORE Europe Parts, France: 1/42.27.26 22 and CORE Intemational UR. Sunninghill Berkshire: 0990 23491 
CIRCLE 225 ON READER SERVICE CARD 
IBM et a are mepstered ennderuasks of lnnerrational Sustness Machines Corponation. CORE Imermurional. OPTIMA. COREast and CORE are regutered tademachs of CO®M innemurionsl. ©1987 CO8E Imemavonad 





Monitor 


not 
included 
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Leading '386 technology at an affordable price. 


© 16MHz, 8MH2z, 6MHz, 4.77MHz Processing * One-Yaer Warranty 
Speed, Software Selectable * Phoenix BIOS 

© 80386 Processor ¢1MB RAM 

* Rates 180 on Norton's SI Benchmerk Test * 200 Watt Power Supply 

* 5060, 5151, or 101-Key Enhancad © 1.2MB Floppy Drive 
Keyboard (Your Choice) 

© Clock/Calandar w/Battery Back-up 


® 6MHZ/10MHz Speed 

* Phoenix BIOS 

Intel 80286 

* 200 Watt Power 
Supply 

© Clock/Celender 
wiBattery Beck-up 

© 1.2MB Floppy Drive 
*° 512KB RAM 

© Dual Floppy/Hard Disk 
Controllar 


© 5060, 5151, or 101-Key Enhanced 


Keyboard (Your Choice) 


12303-G Technology 


Austin, TX. 78727 


Editor’s Choice 


February 18, 1987 


Monitor 


not 
Included 
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Now we're offering our popular Standard-286/12 system at a 
lower price, with zero wait state technology. 


© 6MHz-12MHz Switch Selectable Speed * Phoenix BIOS 
* 0 Wait Stete * 200 Watt Power Supply 
© 80286 Processor *1MB RAM 
* Rates 15.3 on Norton's SI Benchmark Test © 1.2MB Floppy Drive 
¢ 5060, 5151, or 101-Key Enhanced 
Keyboard (Your Choice) 
* Clock/Calender w/Battery Beck-up 
© One-Yeer Warranty 


6MHz/8MHz Speed 
Phoenix BIOS « 
intel 80286 
200 Watt Power 
Supply 
Clock/Celendar 
wiBattary Beck-up 
1.2MB Floppy Drives 
512KB RAM* 


5060, 5151, or 101-Key © - 
———— 
SSS ™ 


Enhanced Keyboard 
(Your Choice) 
SESS 


0 Wait Steta « 


In Texas Call 
800-527-3125 800-666-1872 
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Now Featuring 20MB Hard Drive! 


ary 


Computer-286/10M system with 80286 processor (switch- 
selectable 6MHz2/10MHz processing speeds), Phoenix ROM 
BIOS, 512KB RAM (expandeble to 1MB on motherboerd), 8 
expansion slots, 200-watt power supply, 1.2MB floppy drive, 
5060-style keyboard, dual floppy/hard drive controller, 
clock/calender with bettery backup. 


Monographics Video-High resolution (750 x 350) ember 
monochrome monitor with 12°* display screen, monochrome 
graphics card with parallel port. 

Hard Drive-Seagate ST-225 hard drive, 65ms access lime. 


Printer-Epson LX-800 with draft (150-180CPS) or Neer Letter 
Quelity printing, multiple typestyles, Epson cheracter graphics 
set, dot graphics capebility. 

Software-Professional Zen Software, a totally integrated soft- 
ware package: Zen Word, Zen Calc and Zen Link. 

MS-DOS and GW BASIC also ere included. 


Accessories-200 sheets continuous-form paper, printer cable, 


and 10 blank diskettes. 


Dinfteccianal Ctartar Wit COA 


Industry-standerd 14” tube size EGA monitor (13" diagonal, 
EGA card, and I/O card with serial and parallet ports. 


© Keyboard selectable 
4.77MHz-10MHz processing speed 
* Your choice of AT-style, 5151, or 
enhenced 101-key keyboard 
© 640KB random-access memory Included 
© Eight expansion slots 
© 6088 processor 
© One 360KB helt-height diskette 
drive wilh diskette drive controller 


Computer-iBM® -competible Standard Turbo/10 computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz process- 
ing speeds, 640KB RAN, half-height 360KB floppy drive, floppy 
drive controller, 150-watt power supply, 5060-style keyboard end 
herdwere reset circuit. 


Monographics Video-High resolution (750 x 350) amber 
monochrome monitor with 12°' displey screen, monochrome 
graphics card with parallel port. 


Printer-Epson® LX-800 with dreft (150-180 CPS) or Neer 
Letter Quality printing, multiple typestyles, Epson character 
graphics set, dol graphics capability. 

Software-Professional Zen Software, @ totelly integrated soft- 
ware package: Zen Word, Zen Calc, end Zen Link. 

MS-DOS and GW BASIC also are included. 


Accessories-200 sheets continuous-form paper, printer ceble, 
and 10 blank diskettes. 


*aroer Ctartar Kit EGA 


Indueiry-siandand 14° tute sind EGA moniter (5"' Siagonall 
EGA card, and I/O card with serial and parallet ports. 


* Keyboerd selectable 
4.77MHz-8MHz processing speed 

* Your choice of AT-style, 5151, or 
enhanced 101-key keyboard 

¢ 256KB random-access memory 
expandable to 640KB on motherboard 

© Eight expension slots 

* 8088 processor 

* One 360KB helf-height diskette 


* System reset button Hi I. ee et ih drive with diskette drive controller 
sof ee i a: a ee 
q y aa | he ar ¥ 


Call Toll Free: 
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MonoGraphics Card 

Text Mode 80 Col. x 25 
| Characters, Graphics 

Mode 720 x 348 

Parallel Port $65 


Mono Combo 








Color Card 






“Personal Computer Products” 


wiParallelPort..... $69 con Monitor. . 


CGA Combo 


Color Card 


and Monitor..... $35 





Enhancement Products 
forIBM® PC’s 


andCompatibles {5} 





Samsung 

12"' Flat Screen 
With Tilt & 

Swivel Base .... 


Monographics 
Card and Monitor 





olor Monitor 









CHARGE CARD @) 286 


80286 Processing 


Power for $269 


the PC . 


AT 1/0 
Serial & Parallel Pon $59 
PC 1/0 


Also has a Clock/ 
Calendar & Game Por $65, 


No Sure! For 
MasterCard or VISA Fortune 1000 


Authonzation Number 





150-Wait 
ULICSA Listed 


$69 





200-Watt 


Multifunction Card for AT* 


Up To 15MB 
Memory Expansion, 


Senal & Parallel Port 
tor IBM AT? wok $139 





“Personal Computer Products” 
12303-G Technology Blvd. Austin, TX. 78729 


$95 
AEE] 


mir $315 





EGA Card 
640 x 350, 
256KB Display 
RAM 


$149 
Eee combo 


MFC 


EGA Monitor 
14" High 
Resolution ... 
EGA Card 

and Monitor . 


384KB RAM, Parallel Port, Clock/Calendar, 
Game Port, Serial Port, and Software for 


PC or Ee ant anes 


1200 Baud 
Standard Brand .. 
1200 Baud Everex. 


2400 Baud 


$79 
$99 


MEM-576 w/0K 
EMS PC wi0K 
EMS AT w/0K 








Baud 
titty Compialibie:. $119 


2400 Baud $189 
2400 Baud Everex .$239 


For The IBM® PC or XT 





101-Key Enhanced $69 
5151. 
AT-Style . .. 


_ $69 





ForAT® andCompatibles 

© One Year Werranty 

© 28ms Average Seek Time 

® Linear Voice Coil Closed Loop 
ServoSystem 

© Whitney Technology 
And Sliders 

® Fall-Sefe Automatic Actuetor Lock 

* Low Power-14 Watt Stendby Power 


43MB...........-.---- $569 
RUIN ras an ein nn SED 


Tape Backups 


© Eesy Instellation 

¢ Unattended Backups 

* Image Or File-By-File Backups 

© Rugged Tepe Certidges 

* Multiple Tepes For Unlimited Backups 


20MB Internal (for PC's) 
60MB Internal (for AT’s) 
60MB External (for AT s) 


Hard Drive Prices 


FREE 
With Every Hard Drive 
and FlashCard 


PEFULLERK © 


* Easy touse 
¢ Back upend restores files 
* Incrementel backup 
© Menu-driven or use 
from DOS 


CQWESTLAKE DATA 


360KB 
Floppy Drives 


For PC and Compatibles 


* Western Digitel Controller 

* Cables 

¢ Mounting Herdware 

* Complete Illustrated Installetion 
Manual 


20MB...........020226 D219 
40MB Price Breakthrough. $399 


For Compaq Computers 


* 3%" Shock-mounted Drive 
¢ Cables i 
® Mounting Herdware 


20MB....... $299 


FlashCards 
20MB & 30MB 


Hard Cards 
Editor's Choice 


PC Magazine Vol 6-3 
¢ Western Digital Controller 
* Boots From FlashCard 


ORCHID 


Monitor Tiny Turbo 286 


Adjusts horizontal * Uses 80286 Processor 
frequency, up to 800 x 560] } * Keeps 8086 in System 
resolution, supports TTL |] * ProcessorSelectable To 


endanelogi a0 Insure 100% Compatibility 
aa peaineute, 1s © Optional 80287 Numeric 


Processor 
$559 $299 
Video7 


NEC MultiSyne 


¢ One Year Warranty 

¢ Installs In Minutes 

¢ Shock Mounted 

¢ 3%” Hard Disk yg 
FlashCard-20.....2.+++++ 5319 
FlashCard-30. .....2.+00. $339 
FlashCard-49............ $595 


intel 


8087.3(5MHz) 
8087-2(8 MHz) 


360KB Fioppy 
forPC’s 

Black Faceplate 
360KB Fioppy 
for AT’s 

Grey Faceplate 


SixPak 384kB RAM, 
Seriel, Parallel Port 

! 80287-6 (6MHz) 
Clock/Calendar 80287-8 (@MHz) 


fl || AST Advantage 128s Above Board/AT. 
> Serial, Paraliel Port 


Vega EGA Deluxe 
Compatible with IBM EGA, AST Rampage 256kB 
$249 Wf For The IBM PG 


256KB of display RAM.... 
At CompuAdd Our Fine Print is In Your Favor: 
Prrrererraeet service teu suxscorserallsbie te rl Seaec nastier Cees purchase with confidence: 


© FREE one-year: FREE 90-day money-back guarantee - - 
. FREE one yearoftechrtcal phone support + FREE credit cardordenng--no surcharge 
| Wesccept Mester ard, VISA, money orders, certitied checks, personal checks (please éllow 10 days for processing}, CODs ($50 minimum orden, m 
company and insfifutional purchase orders, and wire transfers. 


tevin pesrroet for snipping anc anghending (minimum $2) Ali return items must be accompanied by e Retum Authorization number; call our 
supporticustomer ice department. Pricee ere subject fo change Toxaarasidents please edd 8% sales tax. Canedienreeidents add 


256K 150ns 
258K 120ns 


$259 § 


Call Toll Free: 
800-531-5475 
| 
Corporate andinstitutlonai Accounts tach = _nTexee Coll 
| Weare dedicated fo providing the professionel service you require to keep your business running emoothly. We accept purchase orders one Net 800-527-3125 900-666-1872 


Terms basis witha minimum purchase of $50. We provide tull-fime technical sfeff fo answer your questions and make fast repairs If needed. Cail 
us foday’ We Meke Your Job Easier Since 1982 


| CompuAddie an established teader in the computer Industry—We offer superior, prices, products, customer support, and servical alll 

























@ LOTUS 1-2-3 ADD-INS 


View command, a basic three-dimension- 
al graph will be displayed. The graph 
won't tell you anything about the data be- 
ing graphed, but that situation can be 
quickly rectified by labeling x- and y-axis 
labels (to run across the bottom and from 
front to back, respectively), up to two lines 
of titles to go at the top of the graph, and 
additional titles for the x, y, and z axes. 
The commands for these functions are 
identical to those in /-2-3's standard two- 
dimensional graphics menus. 

3D Graphics, like 1-2-3 and Sympho- 
ny, also offers the user a variety of controls 
over the appearance of the graph. These in- 
clude control over the z (up and down) 
scale, which enables the user to set upper 
and lower limits on the data points to be 
graphed, and hence to “‘clip’’ three-di- 
mensional graphics to produce graphs of 
limited datasets. The user can also specify 
whether numeric indicators such as “‘thou- 
sands,’ *‘millions,’’ or ‘times 10E9°’ ap- 
pear alongside the z scale, and in what for- 
mat (fixed, scientific, currency, comma, 
general, plus/minus, or percent) z-scale 
numbers are displayed. 


DISPLAY OPTIONS There are also a 
number of display options specific to the 
appearance of three-dimensional graphics. 
These include a Contours command, 
which controls the number of colors used 
to indicate changes in level on a three-di- 
mensional surface plot, and Width and 
Depth commands, which control those as- 
pects of the bars in three-dimensional bar 
charts. By carefully adjusting the Contours 
command you can make it much easier to 
differentiate the levels in a surface plot, 
while the Width and Depth commands can 
be used to dramatically change the appear- 
ance of three-dimensional bars from tall 
thin boxes to long flat ones, to square 
cubes, or to all-but-dimensionless vertical 
lines. 

3D Graphics also gives you control 
over the rotation of the graph (allowing 
any of the graph types to be rotated 0, 90, 
180, or 270 degrees), and over the view- 
point. Changing the viewpoint from low to 
medium to high changes the viewer's an- 
gle of perspective on the graph. A low per- 
spective presents the most dramatic con- 
trasts in terms of the height of bars and so 
forth, while a high perspective can reveal 














data that otherwise might be lost behind 
tall bars in the front of the graph. 

Like /-2-3's standard two-dimensional 
graphics, graphs created with 3D Graphics 
can be saved ina .PIC file for later printing 
by PrintGraph or Freelance, or can be 
named and saved in a .3DP file for retriev- 
al and manipulation within the 3D Graph- 
ics add-in. Printing a 3D Graphics PIC 
file from PrintGraph or Freelance is like 
printing a standard Lotus graphic. 

All told, 3D Graphics is a remarkably 
simple and straightforward addition to Lo- 
tus 1-2-3 or Symphony, and deserves high 
marks for its ease of use—which derives 
largely from the degree to which it has 
maintained the conventions of Lotus two- 
dimensional graphics. It is not as ambi- 
tious in scope or options as, for instance, 
Perspective, with its almost endless array 
of two- and three-dimensional chart types 
and its ability to change perspective, rota- 
tion, and the like on a degree-by-degree 
basis. Nevertheless, 3D Graphics is a wor- 
thy addition to /-2-3 that, on the basis of its 
convenient add-in status and instantly rec- 
ognizable command structure, probably 
fits the needs of most /-2-3 users better 
than any standalone three-dimensional 
graphics program.—B.G. Waldman 


eee ee ee eee ee eee eee eer errr errr 


Planning 
and Forecasting 


late data at your disposal, spread- 

sheets are logical tools for forecast- 
ing work. You can do a lot of what-if-ing 
with macros and other formulas, but if you 
want to get into impact analysis, goal seek- 
ing, and statistical forecasting, an add-in is 
your best bet. 

Reviewed here are the forecasting prod- 
ucts from Enfin Software, the company 
with the most complete line of such add- 
ins. Available separately or as a forecast- 
ing kit, these programs should handle your 
planning needs expertly. We also look at 
Wisard, formerly available as a /-2-3 add- 
on and recently upgraded to add-in status. 


Pi mounds of easy-to-manipu- 





Decision Support Series 


Goal Solutions-Plus, Simulated Solutions- 
Plus, and Optimal Solutions-Plus, from 
Enfin Software Corp., are financial deci- 
sion tools that use add-in technology to 
bring forecasting and decision support to 
Lotus 1-2-3 and Symphony. The programs 
can be purchased separately or as a pack- 
age, Decision Support One, which costs 
$695. 

Installation is automated through batch 
files. The process attaches the Add-In 
Manager to the /-2-3 driver set created 
when /-2-3 was first installed. The price of 
the Add-In Manager, in terms of RAM 
memory usage, is about 20K, and each of 
the Decision Support Series modules has a 
modest additional memory cost, ranging 
from about 11K to 33K. 

The modules can all reside in memory 
simultaneously, one at a time or in combi- 
nation. 1f memory is required for work- 
sheet space, the Decision Support menu 
has an Unload command that clears all De- 
cision Support modules from memory. 

The menu displayed when the Add-In 
key combination is struck is the Decision 
Support menu, which assumes all modules 
available are installed. If a module is not 
installed but its command is keyed, the 
program asks for the path in which to find 
it. If the module isn’t available, the Esc 
key brings you back to the menu. 

Goal Solutions-Plus is a decision-sup- 

















San Diego, CA 92121 
(619) 549-6606 

List Price: Goal Solu- 
fions-Plus, $195; Simu- 
lated Solutions- Plus, $295; Optimal Solu- 
tions-Plus, $295; Decision Support One (all 
of the above), $695. 

Requires; 320K RAM; Lotus /-2-3, Release 
2.x, or Symphony, DOS 2.0 or later. 

In Short: True decision-support software, 
running within /-2-3 or Symphony. Not copy 
protected. 


CIRCLE 062 ON READER SERVICE CARO. 





















PC MAGAZINE @® JANUARY 26, 1988 
204 





_ Designcan3-p is a complete 3-Dimensional CAD system. It com- 
pares favorably with systems costing more than $3000! But, in the 
great American tradition, we said “Aw... What the Heck! Let's see 
the other guys beat this!" DesignCAD 3-D & $299. Complete. 


Once again, American Smati Business Computers has proved that 
you don't always have to spend a lot of money lo get quality soft- 
ware. DesignCAD 3-D provides features such as Shading, Hidden 
Line Removal, Printer and Plotter support, and extensive file trans- 

_ fercapability, all for $299! No other 3-Dimensional CAD systemcan 
come close to providing the price/performance of DesignCAD 3-D. 
There is avery important reason to buy DesignCAD 3-D other than 
price: PERFORMANCE. DesignCAD 3-D provides complete 3-Dimen- 
sional drawing capabilities, It’s not a “warmed-over" 2-D program. 
DesignCAD 3-D allows you to draw any entity in 3-D space, This 
means, for example, that you can draw a curve in the shape of a 
spring. You can draw a circle or arc at ANY angle on ANY plane. 
DesignCAD 3-D allows up to 4 simultaneous views - any angle or 
perspective - on the screen. DesignCAD 3-D also provides complex 
extrusions - linear, scalar, and circular. Extensive 3-D textcapabili- 
ties and auto dimensioning are provided - at no extra charge, of 
course, 


DesignCAD 3-D provides the capability to read drawings from most 
other CAD systems (DesignCAD/ProDesign I, AutoCAD's DXF, and 
IGES file formats}, Youcan also send a view of a3-D drawing lo other 
CAD systems. These features are included at no extra charge, of 
course, 


DesignCAD 3-D almost certainly is compatible with the computer 
system you now own, DesignCAD 3-D supports more than 200 dot 
matrix printers, at high resolution. DesignCAD 3-D supports more 
than 80 plotters, and most digitizers and wraphics adapters avail- 
able for “PC Compatible" systems. Shaded and wireframe modeis 
can be output lo the printer or plotter YOU own. 


DesignCAD 3-D does not require expensive graphics adapters and 
monitors - even shading can be done on ordinary displays such 
as the Enhanced Graphics Adapter (EGA), Color Graphics Adapter, 
or Hercules monochrome adapter. 


However, the best reason to buy DesignCAD 3-D is not the low 
price. It's not the outstanding performance. It's not the extensive 
hardware compatibility. The best reason to buy DesignCAD 3-D is 
for its amazing ease of use! 

DesignCAD 3-D provides powerful commands you can use to pro- 
duce professional 3-Dimensional drawings in tess time than you 
thought possible! DesignCAD 3-D commands can be selected from 
the menu or entered as fast, single keystroke commands, We have 
found DesignCAD 3-D to be easier to learn and easier to use than 
any 3-Dimensional CAD system for the IBM PC, at any price! 


What else do you need to know about DesignCAD 3-D? Only this: 
“Included at No Extra Charge.” What is included at noextracharge? 
EVERYTHING! $299 BUYS IT ALL! 

How do you get one? 

See your local dealer, or contact: 

American Smali Business Computers, Inc. 

118 South Mill Street 

Pryor. GK 74361 

(918) 825-4844 

Telex 9102400302 


CIRCLE 475 ON READER SERVICE CARD 





@ LOTUS 1-2-3 ADD-INS 


pr Planning and Forecasting Add-ins: 


. Summary of Features 


{Producta listed in ascending pnce order) 


Wisard 
$99 


RAM requirament (above 1-2-3) 
LIM EMS aupported 
Regression analy aia 

Monte Carto aimutation 
Graphing 

Goal seeking 


640K 


impact analysia 

Linear programming 
Linear regression 

Uses statistical lechntquas 


@—Yes O—No 


port module that has a number of analytical 
functions. Highlighted here are goal-seek- 
ing and impact analysis. 

Goal-seeking (much like that found in 
microCUBE, reviewed in ‘‘Challenging 
1-2-3 on Price and Power,’’ PC Magazine, 
October 27, 1987) is an extremely useful 
tool. In its simplest form, it gives you the 
ability to set the desired goal and solve for 
the variables within the formula that yield 
a particular result. 

When Goal Solutions-Plus is invoked, 
ablank form appears in which information 
about the forecast model is placed. Some 
of the data required to solve for the speci- 
fied goal includes the location of the objec- 
tive and the variables, as well as the target 
amount. These locations are entered as cell 
addresses, or they can even be in the form 
of range names. All range names attached 
to the particular worksheet will ‘‘pop up”’ 
when you press the F3 key. 

Variables may be determined within 
highs and lows, and you have the ability to 
solve for more than one goal or more than 
one variable, and to set priorities and preci- 
sion. Once the results are calculated, they 
can be placed in the worksheet by pressing 
the F2 key. Goal Solutions-Plus wisely 
prevents the results from being placed over 





Decision Support Sertes 


Simulated 
Goai Soiutions- Optimal Sojutions- Solutions- 
Plus Plus Pius 


$195 $295 $295 





320K 320K 320K 


Version 3.0 or 34 C 


cells in a worksheet that contains formu- 
las. This could destroy the integrity of the 
worksheet. Instead, Goal Solutions-Plus 
first issues a warning: if an alternate output 
range has been defined, the results will be | 
written there. 





= Impact Solutions 
provides the capability 
for impact analysis or 
sensitivity analysis in 
Lotus 1-2-3 or Symphony. 


Included with the Goal Solutions-Plus 
module is a program called Impact Solu- 
tions. Impact Solutions provides the capa- 
bility for impact analysis or sensitivity 
analysis in Lotus 1-2-3 or Symphony. Its 
purpose here is to reduce the time it takes 
to analyze the impact of such variables as 
price or units shipped on profit and other 
objectives. Impact analysis is accom- 
plished by using a form to define the objec- 





tive, then entering the variables whose 
sensitivity to change, relative to the objec- 
tive, you wish to test. 

The screen presentation of these pro- 
grams is pleasant and logical. Once Goal 
Solutions-Plus is activated, the function 
keys available are displayed at the bottom 
of the window. If you're familiar with 
1-2-3 function-key operation, this pro- 
gram should be a snap because the actions 
invoked within Goal Solutions-Plus often 
use the same function key that /-2-3 would 
use to perform a similar function. 

The program also includes context sen- 
sitive on-screen help in a format similar to 
that of Lotus 1-2-3. It isn’t as complete as 
the on-screen help text in /-2-3 or Sympho- 
ny, but serves as a reminder source for var- 
ious functions. Having the ability to work 
backwards from a desired goal through a 
formula made up of variables and con- 
stants often allows more meaningful (and 
speedier) results in financial analysis. It 
also takes the guesswork out of what-if 
analysis. 

Optimal Solutions-Plus, another Enfin 
module, is a decision tool for linear pro- 
gramming, a technique used to solve a 
problem based on a set of many facts. The 
linear technique makes decisions based on 
a complex mathematical formula applied 
to the variables. If the process and its re- 
sults were displayed graphically, they 
would be viewed as a bunch of data points 
on a two-axis graph with a line drawn to 
“*fit’’ the points. Fortunately, you don’t 


| have to know a lot about it to work with it. 


PRODUCT APPLICATIONS Linear 
programming has many applications, in- 
Cluding determining the most profitable 
volume of products to make and the right 
product mix for manufacturing compa- 
nies. When you optimize for product mix, 
the results displayed include total profit 
achieved, the priority of each objective, 
and the number of units required to achieve 
the objective. 

The program includes two other useful 
bits of information, ‘‘slack’’ and ‘‘shadow 
price.” Slack is best defined as “‘leftover”’ 
components—those that are not used be- 
cause there was not enough of another 
component to make a complete product. 
Shadow price indicates how much total 
profit could be increased if the number of 
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individual components were increased. 

Constraints are the limits placed upon 
your ability to produce a product. For ex- 
ample, Product X uses one gallon of blue 
stuff, two gallons of red stuff, and three 
gallons of yellow stuff. The quantities on 
hand of the blue, red, and yellow stuff are 
temporary constraints placed on your abili- 
ty to produce Product X. 

Limits on the ability to achieve a certain 
result are not only inventory- or product- 
related, Labor hours available, storage 
space utilization, and machinery time are a 
few additional examples of variables you 
might evaluate in maximizing the objec- 
tive. 

Another module that works along with 
Optimal Solutions-Plus is the what-if mod- 
ule. This program first Jets you answer 
questions such as: If maximizing profits is 
an objective, how many of Product X 


should be produced if we had 40 gallons of | 


red stuff instead of the 36 gallons currently 
in stock? The answer might be that there is 
no benefit. 

In addition to product-mix problems, 
there are other kinds of financial and nonfi- 
nancial models this program is suited to 


solving. Although it doesn’t do a lot of dif- | 


ferent things, it performs optimization an- 
alyses very well and with little effort. 
Simulated Solutions-Plus is designed to 
help make assessments using risk analysis, 
or Monte Carlo simulations, It helps make 
decisions about the future without exten- 
sive, time-consuming, and often blind 


what-if manipulations within spread- | 


sheets, 

Forecasting of this type is used to simu- 
late uncertain variables and determine a 
likely objective within the constraints giv- 
en. These simulations are aided by assign- 
ing probabilities to certain of the variables. 
The variables can be thought of as the 
‘‘path’’ taken to achieve a particular objec- 
tive, Some of the elements on this path are 
the anticipated price of a new product, 
probable number of unit sales, and produc- 
tion costs. 

To be most effective, this kind of plan- 
ning requires considerable brainstorming 
for information about the intended market- 
place, expectations about potential product 
acceptance, expected price ranges—the 
stuff probabilities are made of. 

Once a model is built, Simulated Solu- 
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Optimal Solutions-Plus is a decision tool for linear programming. The program includes a what-if 
module and follows the 1-2-3 moving-bar menu conventions. 


tions-Plus will furnish you with a probabil- 
ity distribution of your goal. When you 
place the results in the worksheet, /-2-3 


(or Symphony) can graph the results for 
you, and déja vu! The bell curve we saw in 
Statistics 1A. 
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Simulated Solutions-Plus is designed to help make assessments using risk analysis or Monte Carlo 
simulations. These simulations are aided by assigned probabilities to certain variables. 


Of all the Enfin modules reviewed 
here, Simulated Solutions-Plus takes the 
greatest amount of processing time to cal- 
culate a result. The reason it takes so long 
is because the program performs 200 sim- 
ulation runs. Of the 200 runs performed, it 
displays an array of ten results, which in- 
clude the number and frequency of occur- 
rence for each objective derived. 

As in Goal Solutions-Plus, Simulated 
Solutions-Plus contains the impact and 
sensitivity-analysis tools that help you to 
take advantage of the most favorable 
course of action. 

Simulated Solutions-Plus is truly a fu- 
turistic analytical tool, designed for plan- 
ning projects that have no historical data 
on which to rely. Of all the modules, it 
seems to be the one that requires the most 
expertise in marketing and, perhaps, statis- 
tics. It might also take the greatest amount 
of time to learn, but, once learned and ap- 
plied, it can be rewarding. 

With this group of products, Enfin Soft- 
ware Corp. has given us some really pow- 
erful forecasting tools. They are easy to 
use and well documented, with good ex- 
amples and tutorials, 

—William H. Stewart 


Wisard 


Wisard, a $99 program from Shade Infor- 
mation Systems, is an effective forecasting 
tool for use with Lotus 1-2-3, Release 2.0 
or 2.01. 

A beta version, scheduled for release as 
Version 3.1 by the end of 1987, was evalu- 
ated for this review. Improvements to the 
new version include more-extensive docu- 
mentation, tutorials, and a better explana- 


BN Accun 


Wisard 

Shade Information 

Systems Inc. 

P.O. Box 19730 

Green Bay, WI 

54307-9730 

(414) 436-2341 

List Price: $99 
Requires: 640K RAM; Lotus !-2-3, Release 
2.x or Symphony, DOS 2. t or later. 
In Short: A single forecasting tool that oper- 
ates by combining results of several forecast 
techniques, Not copy protected. 
GIRCLE 661 ON READER SERVICE CARD. 
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Benefits! 


PC-Write is shareware. It’s a 
simple concept. Get your hands 
on a copy. ‘we'll send you one 
for $16)" Then try it. ur 
Computer. For your kind of 
wri Let it prove rae to 
you. en you using it on 
a regular basis, then order a 
registered copy. 


MORE BENEFITS 


PC-Write offers you the low cost 
and low risk of shareware. Plus, 
an $89 Registration provides: 
Pai: 

* 360-Page Manual & Reference 

* One Year of Phone Support 

© Four Quarterly Newsletters 

* Two Future Product Updates 

© $25 Shareware Commissions 


MORE FEATURES 


PC-Write has more capabilities 
than any other word processor 
under $100. It’s like nsive 
software 

You get 

cursor control, spelling check, 
mailmerge, support for over 400 
rinters including LaserJet and 


ost Scri rtional justify, 
spit acreen ved ting, kesboard 
macros, and much, much more. 


FREE! january 871588 


Elements of Style 


Ask for a free copy of this 
timeless guide to writing style 
when you order Shareware 
Diskettes or Full Registration. 


Let Strunk & White and 
PC-Write help your writing. 


offer ends kort 1 i868, 


Order Today! 
$16 — Shareware Diskettes 
$89 — Full Registration 
1-800-888-8088 Ref:pMA1 
90 Day Money-Back Guarantee! 


Group, Campus, & Volume Discounts. 
Ad by PC-Write using HP LaserJet(tm). 


Quicksoft zig 
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Nef ine configuration of actual data : 1 ranges defined (A-A) 


BESS 


SHANNON APARTMENTS 
Electrical Usage 


Forecast Results 


Date Forecast 
JANSS: 


45.0 
55.3 
47.9 
44.1 
46.1 
48.9 
42.7 
51.6 
63.5 
69.8 


KHRIS eS SSSIKRR 


18-Oct-87 18:68 PM 


Lover 
44.7 
55.8 
47.5 
43.7 
45.7 
40.6 
42.3 
51.3 
63.1 
69.5 


Seas] 

8.944 Cuf Fctr 
1.158 Mean 
8.999 Std Dev 
8.918 Min 
8.957 Max 


Wisard combines four statistical analysis techniques for planning and forecasting. The program 
attempts to identify seasonality in data and project results accordingly. 


tion of the program’s methodology. 
There’s also a reference section containing 
explanations of the statistical techniques 
used in the package. 

This program shouldn’t be difficult for 
users familiar with /-2-3. The only draw- 
back is that the Wisard program must be 
loaded into memory before starting /-2-3. 
Then, using an Alt-function key combina- 
tion (defined in the Lotus Add-In Manag- 
er), Wisard’s identity as a separate pro- 
gram becomes relatively transparent. 

On-line help is a little sparse. Forexam- 
ple, the help entry for the Input command 
consists of only a few words about Input in 
general and some brief commentary about 
how to select commands. Underneath the 
Input command are two commands 
(‘‘Take-out’’ and ‘‘Put-in’’), but there is 
little information on their impact or use. 

Wisard combines four different statisti- 
cal forecasting techniques that deal with 
historical data in various ways. The pro- 
gram attempts to identify any seasonality 
to the data and to project the results accord- 
ingly. Besides projecting results, the pro- 
gram gives you information about things 
like standard deviation and confidence lev- 
els of the results. 





Control over such things as starting ob- 
servation within the input range, as well as 
the number of observations to forecast, are 
left to the user within a setup screen. 

Data used as input for Wisard is select- 
ed by ‘‘pointing,”’ as in /-2-3, or defining 
ranges. All data must be contained in the 
worksheet. But be careful, at the work- 
sheet level, to exclude data that is not rep- 
resentative of the past, or it will have an 
adverse impact on the forecast. 

Forecast results may be presented in | 
two ways. You can simply display the 
numbers forecast, or, perhaps more mean- 
ingfully, you can combine the results of 
the forecast with statistical data that in- 
cludes upper and lower limits, a seasonal | 
factor, and other statistical information. | 
Both are placed in output ranges defined in 
arange within your worksheet. 

As with all forecasting techniques, 
judgment about events which had an im- 
pact on the past, as well as superior insight 
| about events which may have an impact on 
| the future, plays a significant role in the ac- 

curacy of a forecast. 
The Wisard forecaster makes useful es- 
timates of future results and, at $99, seems 
| a good value,—William H. Stewart 
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A lot of us find ourselves working 
wherever we happen to be. Not just in 
our offices, 

Toshiba” and Lotus” have now made 
that easier than ever. 

When you buy Toshiba's powerful 
new 80386-based T5100 laptop com- 
puter you get Lotus Metro® absolutely 
free. Metro is a two-for-one product that 
combines a desktop manager with a 
keyboard macros program. It helps you 
simplify and organize your work, mak- 
ing you more productive. 

Metro includes 12 important desk- 
top tools, like a calculator, phone book, 
appointment book, list manager, simple 
word processor and more. The keyboard 
macros program allows you to speed 





up routine or difficult tasks. Metro is find out more about Lotus Metro, call 


unprotected and uses the standard 1-800-345-1043 and ask for QJ-2821. 
Lotus interface, making it easy to use. Business travel can be very produc- 
The T5100 gives you more per- tive when you carry 





formance than most desktops in a 
laptop size computer. And it’s just 
15 Ibs. so you can take the power of 
an 80386 desktop computer with you 
wherever you go. The T5100 comes 
standard with 2 megabytes of RAM, 
expandable to 4 megabytes, a 40 mega- 
byte hard disk, and a built-in EGA 
display system. 

Together, these two products 
Mean you can be productive and 
efficient no matter where you are. 

To find out about the Toshiba 
T5100, call 1-800-457-7777. And to 


your office with you. 





Lotus Metro 


Lotus Metro 1s also offered free with the Toshiba T3100/20 and T3203. Metro also runs on the IBM® PC, PC/XT™ Portable PC® AT® COMPAQ PORTABLE® COMPAQ PLUS® and COMPAQ DESKPRO® For the systems listed above, Metro 


equires & minimum system configuration of two 5%" double 


sided disk drives or onte 3 5* disk drive (hard disk recommended for optimal performance} Minimum of 80K required for RAM resadent portion of Metro DOS 2 Qor higher 


© 1967 Lotus Development Corporation Lotus and Lotus Metro are registered trademaris of Lotus Development Corporauon Toshiba 1s registered trademark of Toshiba Corp IBM Portable PC and AT are registered trademarks and 
PC/XT 1s a trademark of Inmemnational Business Machines Corp COMPAQ PORTABLE, COMPAQ PLUS. and COMPAQ DESKPRO are registered trademarks of COMPAQ Computer Corp 





Won't 


If you're thinking about sharing 
printers via a multi-port printer sharing 
box, we've got an alternative for you— 
one that’s been proven to be superior by 
thousands of major corporate and 
government PC decision makers. 


Flexibility & Compatibility 


Our Systemizer and Systematic are 
networking printer buffers. As with 
any printer buffer, there’s an input for a 
computer and an output for a printer. 
But unlike any other printer buffer, these 
have a third connector that lets them link 
together to form their own Local Area 
Network. Up to 15 computers, when 
each is equipped with a Systemizer or 


Systematic, can share from 1 to 15 printers. 


This accomodates systems ranging from 
those where every user has his 
own printer to those where 


Get 










= 
& ° 


as far as 1200 feet—try that with a multi- 
port octopus box (the wiring bill alone 
would kill you)! Also note that our 
buffers are networked—not your 
computers. This means there are none of 
the hardware and software compatibility 
problems associated with LAN’s. This 
also means any 
mix of comput- 
ers and printers, 
of almost any 
brand or model, 
can participate in 
this sharing system. 
In effect our 
system will become the 
common denominator 
by which all your equipment can 
connect, in any configuration and loca- 
tion you desire, now and in the future. 


Performance & 


everyone is sharing a single _ Reliability 

printer, and every variation in 

between. That's versatility! Our distributed 
They’re compatible with processing approach 

practically any piece of to printer sharing 

equipment too: PC's, engi- distributes the work- 

neering workstations, termi- load. Each user has 

nals, mainframes, modems, Ex 1.computers sharing Serintes, == his own high speed 


plotters, laser printers... anything with a 
standard parallel or serial connection. 
Not only does this help insure compati- 
bility but it also gives you total flexibility 
as to equipment placement. 

But the real beauty comes from the 
way these pups are linked together in 
their own LAN. Our network can extend 


Copyrgta 1987 by Apeied Creative Toctnology inc. 


microprocessor, buffer memory and 
easy-to-use control panel—dedicated to 
handling just his work. Compare this to 
a single multi-port sharing box, with its 
single processor, creating a bottleneck as 
it tries to simultaneously keep up with 
data coming from several computers plus 
feed data to one or more printers. Which 


| ‘Syelemizer patent applied tor Syatemize: Systematic arp trademarks of Appied Creare Technology Ine. 


Boxed In! 


is more appropriate for today’s high 
speed computers and laser printers? 

Another benefit of our distributed 
sharing system is its high degree of fault 
tolerance. Again, compare our method to 
a single multi-port box. When one of 

: those breaks down 

every user in the entire 
office goes down with 
it. Isn't this called 
“putting all your eggs 
in one basket”? 


Compare and find 
there’s no comparison... 


Compare our flexibility to a single 
multi-port box with its limited number 
and kinds of inputs and outputs. 
Compare our compatibility, performance 
and reliability. Then you'll see why 
hundreds of multinational companies 
and many departments of our Federal 
Government have chosen Systemizers 
and Systematics as their standard printer 
sharing solution. 


Cali 1-800-433-5373 now to find out 
how you can obtain evaluation units. 


Applied . 
Creative 
Technology Inc. 


10529 Olympic Drive 
Dallas, TX 75220 USA 
(800) 433-5373 (214) 358-4800 
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Sharing 
lay iaay 
solve the 
problem 
of how 
to make 


one laser 


printer or 
modem 
work for 
the entire 
office. 





emember when you con- 

vinced your boss to get that 

first laser printer? Yep, you 

spent big bucks, but the out- 

put was better than anything 

you had ever produced. Soon, 
everyone was hauling floppies over to your 
PC, asking you to print ‘‘just one more 
short letter.’’ You couldn’t just hog the la- 
ser, but you weren’t getting your work 
done either. A T-switch partially solved 
the problem, but the constant requests for 
switching from one printer to another were 
still annoying. Then you tried some of the 
early automatic printer sharing devices, 
and they worked pretty well. Most of the 
time. After a few complaints, you got an 
electronic T-switch and you waited for 
technology to catch up. 

Well, if you gave up back then, it's 
time to dive back into the market, because 
there is a pack of good printer sharers and 
device sharers now available. Even though 
laser printer prices are continually drop- 








Ping, it’s still cheaper to share a laser than 
to shell out for two or three of them. 

Now you have a variety of options 
available for sharing devices. The tried- 
and-true T-switch has dropped in price be- 
low $100 and, with inexpensive cables 
available, it’s still a good choice for the 
small group. Printer sharers receive data 
through varying numbers of serial and par- 
allel connections and automatically switch 
output to a preselected device. A newer in- 
vention, the device sharer, routes ports to 
printers, modems, plotters, and other PCs. 
For sharing of peripherals and disk stor- 
age, a local area network will often fill the 
need. 

Most printer sharers accept from 3 to as 
many as 24 serial inputs at speeds from 
300 to 9,600 bits per second. The more 
powerful sharers will also provide one or 
more parallel input ports, but seldom more 
than two or three. In some cases, the de- 
vice will also convert serial input to paral- 
lel output and allow connection to a second 
sharing device, increasing your network of 
available printers. 

The device sharers take printer sharing 
one step further and come very close to a 
networked environment. Both serial and 
parallel input ports are available, and the 
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# DEVICE SHARERS 


data coming through the device can be re- 
layed to any parallel output ports or serial 
ports. PCs can share modems and even 
hook up to other PCs using a communica- 
tions program, allowing file transfers at 
19,200 bps and sometimes higher. Addi- 
tional devices can be added easily to the 
configuration since few of the ports are 
dedicated to printer output only. 

Most sharing devices have a RAM 
buffer for holding data until the desired 
port is free. The minimum memory pro- 
vided is usually 256K with some devices 
going to 2MB or higher. Although some 
devices lock onto a port and store data until 
the job is done, the more powerful sharers 
accept simultaneous inputs from many 
ports at once, automatically keeping track 
of what data came from where and queuing 
it to the printer on a priority basis. 

You can expect quite an array of stan- 
dard features in today’s sharing devices. 
Communications parameters, once set 
only with DIP switches, can usually be 





= Bay Technical 
Associates’ Print Master 
710F accepts input from 
all ports simultaneously 
and buffers up to 21 print 
jobs in the 512K supplied 
with the device. 


changed through software controls and 
modified uniquely for each input and out- 
put port. Handshaking protocols, the 
method by which one device tells another 
that it is busy, can be set using XON/X- 
OFF (characters that indicate busy or not 
busy), a hardware signal, or both. Many 
sharers let you automatically send a form- 
feed character (new page) at the end of 


| each print job as well as a beginning-of-job 


header, end-of-job header, and reset codes 
to start each operation. 
To ensure that reports don’t start print- 
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ing on top of each other, the sharer must | 


have a way to determine the end of the job. 
By establishing a time-out period, the 
length of time the device should wait be- 
fore switching to another port, you can 
force jobs to complete after a certain 
amount of activity. Depending on the shar- 
ing device, these periods can range any- 
where from 0 seconds to an indefinite peri- 
od of time. 

Cabling the devices to each other is not 
difficult. You will need many cables, one 
from each PC to the device and one from 
the device to the printer. The manufactur- 
ers are not consistent in their requirements, 
so you should read the manual thoroughly 
before you buy cables. Some devices will 
require null modem cables, cables that re- 
arrange some of the pins, while others re- 
quire straight-through cables that pass sig- 
nals to the same pins intact. Some cables 
use 25-pin (DB-25) connectors, while oth- 
ers use 9-pin (DB-9) or phone jack (RJ-11 
and others) connections. 

Most of the sharers have DIP switches 
that set up the basic configuration options 
for the sharer. In addition, some have push 
buttons on the front panel that you can use 
to make changes to the original settings. 
The more capable devices give you a sim- 
ple command language that you can use to 
send changes to it. Each command is pre- 
ceded by a sequence of characters that in- 
structs the device to interpret what follows 
as a command. Finally, some manufactur- 
ers provide utility programs and memory 
utilities that make configuration changes a 
breeze. 

Buying a printer sharer or device sharer 
is much like buying a VCR. You can look 
at features until you’ve had enough, and 
there are still five models that look good. 
Before you buy a device, sit down and 
sketch out the kind of connections you 
really want. Plan for future capabilities and 
anticipate new peripherals that you might 
add to your configuration. Then read what 
follows, select a few candidates, and ask 
your local dealer for a demo. 

Most of the manufacturers represented 
in this review sell a variety of printer-shar- 
ing devices. We asked each company to 
submit its midrange model for evaluation. 
Information on full product lines is avail- 
able from the vendors. Reviews are ar- 
ranged in alphabetical order by company 
name. 











BAY TECHNICAL 
ASSOCIATES INC. 


Print Master 710F 

The Print Master 710F is one of 11 printer 
sharers offered by Bay Technical Asso- 
ciates to help you control your printer re- 
sources. The 710F comes with four paral- 
lel and six serial ports that can be 
configured as either input or output ports. 
Measuring about 10 inches square and 3 
inches tall, the unit is surrounded by a stur- 
dy metal case and powered by an intemal 
power supply. 

All ten ports on the back of the 710F use 
female DB-25 connectors, and you hook 
your PC to the unit with female-to-male, 
straight-through cables. Ports 1, 2, 5, and 
6 are parallel ports and can be connected to 
a printer with a standard male to Centron- 
ics printer cable. Serial devices are con- 
nected to the sharer with male-to-male, 
straight-through cables. The front panel of 
the 710F has a green power light and ten 
status lights, one for each port, that glow 
when the port is active. 

The 710F comes from the factory set 
with parallel port | as a printer and the oth- 
er ports as input devices. To change these 
settings, you connect your PC serial port to 
port 10 on the unit. Although Baytech sup- 
plies a simple terminal emulation pro- 
gram, you can use any communications 
package to interact with the 710F. The unit 
Tresponds with a simple menu from which 
you can change the configuration. You can 
change baud rates and handshaking proto- 















UR 
Pace 


Print Master 710F 

Bay Technical Associates Inc. 

Data Communications Products Division 
200 N. Second St. 

Bay Saint Louis, MS 39520 

(800) 523-2702 

(601) 467-8231 

List Price: With 512K, $995; with IMB, 
$1,244, 

Requires; Senal or paraliel port. 

In Short: A capable printer sharer with the 
ability to handle a large number of serial and 
parallel devices. 

CIRCLE @89 ON READER SERVICE CARD 
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cols on the serial ports and set the ports as 
inputs or outputs. In addition, you can as- 
sign a logical name to each port as a refer- 
ence. 

The configuration program is also used 
to change settings that affect every port. 
The time-out period for the 710F can be 
changed from the default value, 20 sec- 
onds, to a value from 0 to 200. It can also 
send a header message of 80 characters be- 
fore each print request, and it can add a 
form feed on the beginning, the end, or 
both ends of a print request. The printer 
code used to switch output ports can also 
be modified. If you only have one printer, 
the 710F will automatically route the out- 
put toa single port. With multiple printers, 
you set up a default output port, but you 
can switch to another port with a printer 
code followed by the port number. The de- 
fault code, $PRINTER, can be sent with 
any word processor or with a memory-res- 
ident, pop-up utility program supplied 
with the unit. To select a different printer, 
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The Print Master 710F from Bay Technical Associates comes with four parallel and six serial ports 
that can be set up as output or input ports. Pop-up utility software is also included. 











you hit Ctrl-Tab to pop up the utility menu 
and use the function key assigned to the 
name and port of the printer that you want. 

The 710F accepts input from all ports 
simultaneously and buffers up to 21 print 
jobs in the 512K supplied with the device. 
The buffer is expandable to 1MB and each 
port can use as much memory as is needed 
to complete the job. The 710F can also 
handle both hardware and XON/XOFF 
protocols. When data is sent or received on 
a port, the red status light glows, indicating 
that activity has occurred. The light will re- 
main lit until the print job has been com- 
pleted for the port. 

The user manual is easy to read and full 
of valuable information. Cabling require- 
ments and pinouts are addressed in simple 
terms and sample cable diagrams are pro- 
vided. The manual thoroughly describes 
both the configuration options and the util- 
ity programs used to make the changes. 

The 710F is quite versatile, and a few 
additions would make it even better. One 








Brightbill-Roberts & Company 


Desktop Presentations for 
TWENTY BUCKS. 


Make your next presentation on your PC 
for only $20.00 with PC Partner, the most 
amazing slide show program ever created. 
For an introductory price of $20.00 
Brightbill-Roberts, makers of the 
award-winning Show Partner and Show 
Partner F/X, will give you the ability to 
capture text and graphics screens from 
MS-DOS and Microsoft Windows software 
and then assemble them into a captivating 
presentation. 

Just use PC Partner once and your 
audience’s reaction will persuade you to 
order a $20.00 copy of PC Partner for every 
PC user in your company. We're offering PC 
Partner—a $49.00 value—at the special 
price of $20.00 to introduce you to the 
power of desktop presentations and to whet 
your appetite for the outstanding software 
developed by Brightbill-Roberts. 

Since Show Partner and Show Partner F/X 
include PC Partner, your $20.00 will be 
credited at any time towards either product 
should you decide to upgrade. 

Call today for this limited time offer. 

PC Partnerl Amazingslide $20.00 
show program. 

“Best of '86,” $99.00 
PC Magazine. Rated 

7.5 by InfoWorld. 


Show Partner 


Show Partner F/X “A gem,” PC 
Week. $350.00 
Finalist, PC Magazine 
Technical Excellence 
Awards, Comdex ‘87. 


Brightbiii-Roberts & Company, Ltd. 
120 E. Washington Street, Suite 421 
Syracuse, NY 13202 
315/474-3400 


VISA, MasterCard, American Express, 
check or money order. 


* Add sales tax in N.Y. State. 
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there are times where one printer needs a 
long time-out while another doesn’t. The 
form-feed setting also affects all ports, and 
there are times where a transaction printer 
doesn’t need a form feed while a draft 
printer does. The terminal emulator could 
go one step farther and just connect with 
the unit instead of requiring you to initiate 
the transmission. Even without these 
items, the 710F is still a flexible unit. 
Baytech has put together a nice product 
in the 710F. The instructions are easy to 
follow, and the device is simple to config- 
ure and use. If you’ve got a number of peo- 
ple who need to share a couple of printers, 
then Baytech’s offering is well worth con- 
sidering. 


| * a 
BLACK BOX CORP. 
Expandable Print 
Sharer PI210 

Serial Expansion PI212 


True to its name, the Expandable Print 
Sharer P1210, from Black Box Corp., is a 
small black printer-switching box that ac- 
cepts four parallel inputs and sends them to 
one parallel output. The PI210 has four fe- 
male DB-25 connectors on its slanted top, 
one female DB-25 output port on its left 
side, and one male DB-25 connector on its 
tight side for adding more ports. You can 
connect up to three PI210s to add four 
more parallel ports, or three PI212s to add 
four more serial inputs. Each box connects 
to the other by attaching the male DB-25 
on the tight side of the unit to the female 
DB-25 on the left side of the expansion 
box. 

The P1210 runs off a 20-watt transform- 
er attached to the front of the unit. There is 
ared light foreach port to indicate activity, 
a green power-on light, and one that shows 
that the port is busy. The P1210 has no 
buffers or software control commands; all 
configuration settings are made using 
jumpers and DIP switches. 

To get inside the PI210 or PI212, you 
take off the rubber feet and slide the box 
away to expose the circuit board. You can 
set a time-out period of 2, 4, 8, 16, 32, or 
64 seconds and enable the sending of a 
















time-out period is used for all ports, and | 





Black Box Corp.'s Expandable Print Sharer P1210 and Serial Expansion P1212 are simple devices 
ideal for situations where two or three PCs need to share a printer. 


form feed after each job, settings that af- 
fect all ports. On the PI212, you also use a 
jumper and a set of DIP switches to set par- 
ity and baud rates from 300 to 19,200 for 
all ports. However, each port can be indi- 
vidually configured to add a line feed to 
every carriage retum and to control the 
hardware handshaking signals. 

You connect your computer’s parallel 
ports to the PI210 with male-to-male, 
straight-through cable. The parallel output 
ports take a standard male DB-25-to-Cen- 
tronics cable to your printer. To hook up 
serial ports to the PI212, use female-to- 
male, DTE-to-DCE DB-25 cables, When 
you send data to the P1210 or P1212, it 
locks onto the active port and sets all others 
as busy until the port completes its trans- 
mission. After the time-out period has ex- 
pired, the device moves from the lowest- 
numbered port to the highest-numbered 
port, searching for the next active one to 
select. 

The P1210 and P1212 are simple de- 
vices requiring little documentation. The 
manual succinctly describes the jumpers 
and DIP switch settings for each device. In 
the back of the 15-page manual are specifi- 
cations and pinouts for both parallel and 
serial ports. 

Don’t expect a lot from these de- 





vices—after all, you’re paying only $279. 
You need to understand some of the com- 
munications terms before you open the 
box and start setting DIP switches. There 
are no buffers, so each port must wait until 
another port gives up the printer. The time- 
out period applies to all ports, so you can’t 
temporarily lock onto a printer if you 
should need to. 

But if you have only limited require- 
ments, say, two or three PCs sharing one 
printer, these devices might just do the 
trick. And at $279 and $259, respectively, 
the price is hard to beat. 
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Expandable Print Sharer P1210 
Serial Expansion P1212 
Black Box Corp. 
P.O. Box t2800 
Pittsburgh, PA 15241 
(412) 746-5530 
List Price: P1210, $279; PI2t2, $259. 
: Paralle! or serial port. 
In Short: A simple printer switch that shares 
serial and parallel ports with a single parallel 


output. 
CIRCLE 686 ON READER SERVICE CARD 
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A Penpheral Sharing 
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_ Your logical choice for printer & data sharing. _ 





| It’s your choice. 


Now you can give 
every PC user in your 
office freedom of choice: 
the choice to send their 
output to any 
printer — 
serial or 
parallel — 
anytime. 

And 
all you 
need is 
The 


f. AN 
Logical 


Connection™ Version 3.0. 






Instant switching. 
Just “pop-up” the 
memory resident 
switching menu, 
cursor-point to the 
device you want to 
switch to, and press ENTER. 
The Logical Connection handles 
all the print spooling, protocols 
and parallel/serial conversion 
automatically. 
































Preset config- 
urations. 

10 Preset 
configura- 
tions give 
multiple 
computers unlimited “switch and 
share” access to printers, plotters 
and modems — and each other. 

Just cursor-point to a graphic 
“picture” of the configuration you 
want and download it with a 
couple of keystrokes, using any 






x 















“Tha Logical Connection ip ¢ trademark of Finh Generation Systeme, 
“This product is in no way ansocisted with or hes origineied in Fisher Scandic or Alked 


IBM-PC™ or compatible. If you 

need a custom configuration, you 

can easily modify one of the 

presets — or create your own. | 


Why network if you don’t 
need to? 
For peripheral sharing 


In April, 1987 PC Magazine 

named The Logical 

Connection “Editor's Choice 

among all printer sharing 

devices reviewed.” Author 

Winn L. Rosch called it 
more than logical — maybe 

inspired!” 










applica- 
tions The 
Logical 
Connection can 
outperform a 
LAN, right out 
of the box — at 
a far lower cost. 
The Logical Connection lets 
minicomputers and mainframes 
share peripherals with PCs. Or, 
let many devices share a single 
expensive modem connection. 
And for really big 
applications, you can “daisy- 
chain” up to 45 Logical 
Connection 
boxes 
together, 
up to 3/4 
of a mile 
apart. 


a 
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An easy choice. 
The Logical Connection is easy 
to set up and easy to use. Best of 
all, it’s easy on the pocketbook. For 
price per- 
formance 
and ease 
of use, 
nothing 
else 
even 








comes close. 

So if you’re looking for the 
best way to share your valuable 
computers and peripherals, 
there’s only one logical choice. 
Get the logical connection 
today. 

For the name of your nearest 
dealer, or to order direct, call 
Fifth Generation Systems at 
1-800-225-2775. 










































Fifth Generation 
SYSTEMS, INC. 


nnovahve Products Using Today’s Technology 


11200 Industriptex Bivd , Baton Rouge, LA 70809 
SALES: 
2691 Richter Ave , Suite 107, Irvine, CA 92714 
(900) 225-2775 « (714) 553-0111 







Inc + IGM-PC i ¢ trademark of international Business Machines, inc 
Corperaton 
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BUFFALO PRODUCTS 


Buffalo SX-1000 

The Buffalo SX-1000, from Buffalo Prod- 
ucts, is a device that combines the features 
of a printer sharer and a device controller. 
Sporting five parallel ports and five serial 
ports, the SX-1000 is a compact device 
standing only 3 inches tall and 15 inches 
wide. On the front of the attractive metal 
case, you’ll find ten status lights that glow 
green for input ports and red for output 
ports. On the back, you'll see ten female 
DB-25 connectors and a DIP switch for 
setting device defaults. 

Although there are ten ports on the unit, 
only one parallel port (2) and four serial 
ports (5,6,7, and 8) are configurable as ei- 
ther input or output ports. Parallel ports 0 
and | are set up as input ports, with parallel 
port 4 and serial port 9 designated as out- 
put-only ports. You can connect your PC 
to the device’s parallel ports with male-to- 
male, DB-25 straight cables, and to its se- 
rial ports with the same cable you would 
use to hook up a printer or modem. On the 
output side, you again use the same cable 
that you would use to hook up to a printer 
or modem for both types of ports. 

The SX-1000 port configurations are 
set through DIP switches and software 
control. To change the configuration, you 

















































a The SX-1000 is a 
flexible device sharer 
with basic capabilities 
and few shortcomings. 


set switch 1] to supervisor mode and turn 
automatic form feed on or off, set the de- 
fault output channel to parallel port 4 or se- 
rial port 9, and configure ports 2, 5, 6, 7, 
and 8 as input or output poits. You then set 
switch ] back to normal to activate the new 
settings. All other settings must be made 
using software codes or a pop-up, memo- 
ry-resident program called the SX Manag- 
er. The software codes must start with a 
three-character sequence, “‘@bF’’, con- 
















—— 


tain a command, and then finish with a 
semicolon. 

Commands for changing the baud rate 
from 300 to 9,600, resetting the time-out 
period from 0 to 60 seconds, and naming 
ports must be sent through channel 5, the 
supervisor port. The commands that can 
be sent to other input ports include select- 
ing anew output port, establishing a bidir- 
ectional port for modem transfers, and 
dedicating one input port to an output port. 
Any input port can be routed to any output 
port and up to nine buffers can be daisy- 
chained from either serial or parallel ports. 
The SX-1000 comes with 256K of 
buffer memory, which can be upgraded to 
IMB of buffer memory in increments of 
256K. The power supply is built into the 
device so you only need the 120-volt AC 
wire to power up the unit. 

The manual has only about 30 pages, 
but it covers all the issues quite well. For 
the impatient user, there is a one-para- 
graph description of the purpose, installa- 
tion, and use of the SX-1000, enough for 
the expert user. The rest of the manual 
clearly and methodically describes the set- 
up and operation as well as the use of the 
commands and software programs. The 





The Buffalo SX-1000 has five serial and five parallel ports and is equipped with 256K of memory, 
upgradable to IMB. Ten status lights on the front of the unit monitor activity. 
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last two sections contain detailed discus- 
sions of paralle] and serial pinouts for vari- 
ous devices. 

The SX-1000 is a flexible device sharer 
with basic capabilities and few shortcom- 
ings. PCs close to the unit can maintain the 
high speeds gained with parallel input and 
output, while more remote PCs can still 
connect and share the resources. It’s a 
good device to use if you’ve got a mix of 
printers and devices that will be shared by 
a growing group of users. 
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List Price: With 256K, $625; with IMB, 
$625. 


Requires: Serial or parallel port. 

In Short: A versatile device sharer with good 
expansion capabilities and a low price. 
CIRCLE 097 ON READER SERVICE CARD. 
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Hewlett-Packard” and QMS" have made it easy 
to give your LaserJet Series II’ the desktop 
publishing power of the PostScript” page de- 
scription language. 

The new QMS JetScript” 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series IL. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP's PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter*, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP” (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance, All for less 
than half the cost of a new PostScript laser 
printer. 





verything it takes to add 
PostScript to your LaserJet Il, 
including HP’s blessing. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series II a form of expression that’s found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 


Impreasive results People have come to expect 
impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company, 

You'll get the same results from the new 
JetScript. After all, it has HP’s blessing. 

Laser Connection is a sales and j 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 
dealer. 


ek available for IBM PC-XT; IBM PC-AT, HP Vectra™ 
and compatible personal computers, or the IBM PS/2™ Model 30. 


Weer CONMRIECTION ° 


A QMS" Company 
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DIGITAL PRODUCTS INC. 
LaserBoard 
PrintDirector MS-10SP 
PrintDirector Jr. 


Digital Products markets a wide range of 
device-sharing equipment. Three products 
of particular interest are its new Laser- 
Board, for the HP LaserJet Series Il, and 
its PrintDirector MS-10SP and PrintDirec- 
tor Jr., more-conventional printer sharers. 


LASERBOARD The LaserBoard plugs 
into the I/O slot on the side of the Series II 
and gives it the capability to share three se- 
rial printers. The LaserBoard also comes 
with 256K for buffering print requests. At- 
tached to the board is a male DB-25 con- 
nector that you plug into the printer’s serial 
port and three connectors that can be con- 
figured as RJ-45 or female DB-25 connec- 
tors. You connect your PC to the printer 
with a male-to-female straight-through ca- 
ble. All ports on the board are set perma- 
nently for 9,600 bps. The board is preset 


ii 
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Digital Products Inc. 

108 Water Si. 

Watertown, MA 02172 

(617) 924-1680 

LaserBoard 

List Price: $495 

Requires: Empty /O slot on the HP LaserJet 
Series II. 

In Short: A circuit board that adds three-port 
printer sharing into the HP LaserJet Series Il. 


ON 
PrintDirector at Ss 


List Price: $1,395 

3 Serial port. 
in Short: A powerful printer sharer with 
both serial and parallel ports and tremendous 
flexibility. 
CIRCLE 695 ON READER SERVICE CARD. 








PrintDirector Jr. 

List Price: $495 

Requires; Serial port. 

in Short: A printer sharer with a fixed con- 
figuration that is easy to set up and use. 
CIRCLE 694 ON READER SERVICE CARD 














New from Digital Products: the LaserBoard (foreground), which fits inside HP LaserJet Series it 
printers, and the PrintDirector Jr. and PrintDirector MS-10SP for conventional sharing. 


for both hardware and software handshak- 
ing, a 20-second time-out period, and an 
automatic page eject at the end of the job if 
the last character is not a form feed. 

The LaserBoard can be configured us- 
ing software control codes or a memory- 
resident, pop-up utility program. The 

_ board has two modes: a transparent mode, 
in which all output is sent to the printer, 
and a command mode, in which codes can 
be sent to change the printer’s options. Be- 
fore you can use commands, you send 40 
plus signs (+) followed by an exclamation 





point to put it in command mode. Com- 
mands start with two Ctrl-T’s (TT), and 
they only affect the port indicated in the 
command string. 


Each port can be set for a time-out peri- | 


od of 0 seconds to 255 minutes. You can 
also load a string of 40 characters to be sent 
at the beginning of each print job and an- 
other one for the end of the job. After send- 
ing commands, you should return the 
board to transparent mode by sending two 
Ctrl-T’s and a G (TTG). 

The pop-up utility lets you select a cus- 
| tom hotkey and change some options on 
| the LaserBoard. With the printer features 
| choice, you can send the LaserJet the es- 

cape sequences for switching it to one of 





seven built-in fonts or three cartridges. The 
copy function sets the number of copies, 
from 1 up to 65,536. You can assign the 
port a high priority, so its jobs are printed 
right away, or a low priority, which in- 
structs it to wait for other jobs to finish 
first. The control functions can set a time- 
out of 20 seconds or 1, 4, or 20 minutes. 
You can also cancel the most recent print 
job and force a job to start printing imme- 
diately instead of waiting for a time-out. 

Although there aren’t many features to 
discuss, the documentation covers the La- 
serBoard quite well. The text covering the 
installation is easy to follow, and there are 
special notes that help you better under- 
stand a point. The command section ex- 
plains the control codes adequately, but it 
could use examples to describe some of the 
technical details about the use of embed- 
ded characters. Cabling requirements are 
explained briefly in an appendix. 

The pop-up utility is handy, but Digital 
Products could enhance it to make better 
use of the LaserBoard commands. It limits 
the time-out periods to four choices instead 
of asking for the period you desire. It could 
ask for starting and ending job strings and 
eliminate the need for the Ctrl-T’s. When 
the printer function changes the fonts, it 





PC MAGAZINE EEA 26,1988 


These unretouched print 
samples show the superior 
print quality of QMS-PS 810 








The new 
8-page/minute 
QMS-PS 810 
laser 


printer | 


over printers using first- 
generation print engines. 





ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS* 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 


Under the hood QMS ASAP™ (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 

printer's new Canon” 
! SX? print engine 


Dad {/ | coverssolidareas and 
; llspiatadasl 7A prints fine detail 
—_—_ F better than previous- 
generation engines. 





1987 Laser Connection 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 

Along with PostScript, the HP LaserJet +" 
Diablo* 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty, It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 


LASGR 
NE CONNECTION 


A QMS company 


The following are trademarks of their respective companies. QMS, QMS-PS, ASAP. 
Laser Connection of QMS. Inc PostScript of Adobe Systems, Inc Canon. Canon 
SX of Canon, U.S.A. LaserJet +, HP-GL of Hewlett-Packard. Diablo of Xerox Corp, 
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@ DEVICE SHARERS 


‘ Device Sharers: 


Summary of Features = 
(Products listed in ascending pnce order) a” 
Bleck Box Extended Fifth 
Black Box Corp. Oigital Syetemeinc. Generation  Bulfelo 
Corp. Expandable Products inc. Oigital ShareSpool  Syeteme Products 
SerialExpan- Print Sharer Infaillcom Inc. Vie-Wesfinc. Print- Products inc. ESI-200t for Logical Buffalo 
sion P1212 P1210 Mega-Link  Vie-WestCA-4 Director Jr.  LaserBoard the LaserJet Connection  SX-1000 
$259 $279 $349 $450 $495 $495 $495 $495 $625 
Size (HWD In inches) 2x66 2 x 6.6 2x65 34 x 65 3x 075 3x65 WW x 3.25 2x4 2.25 x 14.6 
x6 x6 x 9.5 x9 x 6.75 x O05 x 782 x4 x 10 
Standard input ports 4 serial 4 parallel 2 serial, 4 serial 5 serial 3 serial 3 serial 4 serial, 2 parallel 
1 parallel 2 parallel 
Standard output ports 0 1 parallal 2 serial, 0 1 serial 1 serial 1 serial 4 serial, 1 serial, 
1 parallel 2 parallel 2 parallel 
Max. no. of serial ports 4 12 2 16 6 3 3 4 5 
Mex. no. of parallel ports 0 16 2 0 0 0 0 4 5 
Standard butter size 0 () 256K 0 256K 258K 256K 256K 256K 
Max, buffer size 1) 0 1MB 0 SI2K 256K 256K SI2K 41MB 
Time-out period 2-64 2-64 0-10 1-13 20 2-254 sec- 1-255 0-255 0-60 
seconds seconds seconds seconds seconds onda, 2-254 seconds seconds seconds 
minutes 
Type of flow contro! Hardware Hardware Hardware XON/XOFF Herdware XON/XOFF DTR XON/XOFF CTS/OTR, 
handshaking handshaking handshaking, handshaking, XON/XOFF 
XON/XOFF XON/XOFF 
Cabies supplied None None None None None Four tft. None None 5-ft. serial 
cables cable 
ig” ~Indicates Editor's Choice 
erases the starting job strings, forcing you | printer sharer, the PrintDirector MS-10SP. | for PCs and male-to-male for printers. 


to reset it each time. With the LaserBoard, 
you are limited to three serial ports and a 
256K buffer. For a little more money, you 
should be able to find a desktop printer 
sharer that can use the speed of the Series II 
parallel port while accepting both serial 
and parallel input. In addition, many 
shares are able to expand their printer buff- 
er to | or 2MB of memory and share multi- 
ple printers. 

The LaserBoard does a good job of ex- 
tending the capabilities of the Series II to 
three PCs. It’s simple to use and takes no 
room on your desktop. If your needs are 
small and sharing three PCs is enough, the 
LaserBoard should perform well for you. 


PRINTDIRECTOR MS-10SP_ Not con- 
tent to stay with its diverse product line, 
Digital Products has released yet another 


Housed in an attractive blue cover measur- 
ing 2% by 8 by 12% inches, the MS-10SP 
has six serial ports and four parallel ports 
that can be configured as either input ports 
from a PC or output ports to a printer. The 
unit comes with 256K of buffer memory 
and is upgradable to MB. 

There are 12 status lights and push but- 
tons on the front of the MS-1OSP: one for 
the reset button, one for the status button, 
and one for each of the ten ports. On the 
rear of the unit are two rows of five ports, 
all with female DB-25 connectors, and a 
connector for the external 53-watt power 
supply. 

The MS-10SP comes configured with 
ports 0 through 8 sending data to port 9, a 
parallel port, as the default printer. Con- 
nect PCs and printers to the device DB-25 
Straight-through cables, female-to-male 





The front panel serves many functions 
for the MS-10SP. To erase the most re- 
cently sent job, just press the button for the 
sending port. You can cancel more jobs by 
pressing the button once for each job to 
erase. To cancel all jobs for one printer, 
push the button for the port assigned to it, 
and to cancel all jobs in the device, just 
press the reset button. When you send a 
document, both the input port and output 
port lights glow steadily until the entire job 
is stored in the buffer. If a printer is busy, 
the input port will blink slowly, indicating 
that a job is waiting to be printed. 

The MS-10SP comes ready to use, but 
to access all of its features you need to 
change the configuration. This can be ac- 
complished by using the push buttons, a 
dumb terminal, or your PC and a software 
package. You prepare the MS-10SP for all 
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Integrated Server Bey Technical mh Weelern 
Marketing Technology Associelee Exlended Bigitel Telemalle Inc. 
Quadram Roee Corp. Inc. Inc. Syeteme ine. Productelne. Lasernet Giltronix Inc. 
Corp. Elecironics  DataManager EasyPrint Print Master ShareSpoo!  PrintDirector Model Giltronix £2 
Microfazer VI Master Switch Data Net 1551 EP-700 TI0F ESI-2076 MS-10SP PSU-82C Queue 3326 
$895 $749 $795 $899 $995 $995 $1,395 $1,695 $3,220 
Size (HWOD in inchas) 12.25x8 05x35 25% 1405 7x5 1012 x 8 25x85 2258 2x35 4x 19.5 
x 2.25 x5 x 10.75 x1 x3 x 13.5 x 12.25 x9 x AL? 
Standard Input ports 4senal, 9 senal, 5 senal 7 senal Flexible 7 serial Up tos 6 serial 24 senal 
2 parallel 9 parallel senal, up to 
4 parattel 
Standard output ports 4 serial, 9 serial, 1 senal 2 senal, Flexible 1 senal Upto6 1 serial, 24 serial, 
2 parallel 9 paraliel 2 paraliel serial, upto 1 parallel 2 parallel 
4 parallel 
Max. no. of serial ports 4 9 6 6 6 u 6 9 24 
Max. no. of parallel ports 2 9 Qa 2 4 0 4 1 2 
Standard buffer size 256K 256K 256K Unlimited 512K 256K 256K 256K 2MB 
(uses hard 
disk) 
Max. buffer alze 1MB 1MB 1MB Unlimited 1MB 2MB 
(uses hard 
disk) 
Time-out period 20-200 1-255 1-255 User-defined 0-200 1-255 
seconds seconds seconds {useshard seconds seconds 
disk) 
Type of flow contro! DTS/OTRA, DTR/DSA, DTRPIN20, CTS,DTA, CTS/DTA DTA, 
XON/XOFF XON/XOFF XON/XOFF RS 232 
Cables suppiled None Two 10-ft. None Four 30-ft, None Nona 
cables two 6-ft. 
cables 


changes by holding down the reset and sta- | 
tus buttons and then just the status button | 
until port 2 blinks. 

The push-button method is very techni- 
cal and should be used only if all else fails. 
By hooking adumb terminal or a PC witha 
communications to port 0, you can use the 
MS-10SP’s built-in menu program to 
change speeds, time-outs, and other pa- 
rameters. The menus are simple but effec- 
tive and they include selections for listing 
jobs still queued, dumping port assign- 
ments, and printing an analysis of usage by 
port. 

The configuration software that comes 
with the MS-10SP is by far the easiest way 
to set up the system. Before you start, you 
execute one batch that prints out detailed 
installation instructions and another that 
copies the configuration software to the 
hard disk. You identify the type of unit, its 





logical name, and communications param- 
eters. You can select from over 40 device 
types, such as HP LASERJET, and group 
devices with a common name so that one 
prints if the other is busy. Once you identi- 
fy the port characteristics, the installation 
program downloads them to the MS-10SP 
and resets the unit to the new settings. 
After you install the port information, 
the batch file configures BIGPOP, the 
memory-resident pop-up utility that helps 
you control the printer sharing on each PC. 
You can change the hotkey definition used 
to call up BIGPOP and set up a port as 
transparent, in which no commands are 
recognized, or nontransparent, in which 
cancel codes and port modification charac- 
ters are intercepted and executed. The 
batch file will then load BIGPOP and add 
it to your AUTOEXEC file if you wish. 
The MS-10SP supports a wealth of 














































functions, and each port has a unique set- 
ting for all of them. The ports can have 
both hardware and software handshaking, 
and each can have a unique character se- 
quence that will be sent at the end of each 
job. You can set the time-out period from 0 
seconds to 255 minutes and have a top-of- 
page sent after each job if the last character 
received is not a form feed. You can speci- 
fy a character to cancel a job, force a time- 
out, pause for paper changes, or enter a 
command mode. You send characters at 
the be ginning of a job and set up the default 
printer port for each input port. 

You activate BIGPOP from within any 
application with Ctrl-F6 and it shows you 
the printers that are available for your use. 
From the list, you select a printer and send 
various predefined escape codes that 
change fonts on it. You can also specify 
multiple copies and select soft fonts that 
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P’7illions ready to zip to 


C1 3%/2" format available from us. Specity 
when ordsring. 

© package includes both 51/4” snd 31/2” 
dlaks. 

B 3/2” format available from manufacturer 
by request. Call ua for detella. 
CP—copy-protected, NCP—not copy:protected 


SOFTWARE 


We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 
OKeyworks 3,0 (macros) ...0.... 0.0... $59. 
DAdvanced Keyworks1.0........ . .. 175. 


DAIpha/three 1.1 (083 file compatible) . 219 
American Smsii Business eye 

ODesign CAD 3.0(NCP).. ... 169. 
Application Techniques ... NCP 

FiPizazz 2.0 (see whet your printer is missing) 45. 
Ashton-Tste ... NCP 














PC Connection 
Software Special 
through Jenuery 31, 1988 


North Edge Software ... NCP 
DOTimestips il13.2 


Are you tired of using little slips of paper to 
keep treck of time spent on client's projects? 
Timeslips will relieve you of that drudgery by 
letting your computer do the work. 


¢ Can run es a stand-alone product, or 
also as a memory-resident program if 
their work is on your computer 

¢ Allows you to customize bills and reports, 
will also graph results with or without a 
graphics monitor 

® Can manage up to 3,400 clients 


For PC, XT. AT, XT286 & PS/2 senes 
(requires herd disk) 





Javalin Software ... NCP 

OJavetin Plus2.01.0........ . $159. 
Lifetree ... NCP 

OVolkswriter Deluxe Plus 1.0............. 69. 

OVotkswniter 3 1.0. . we ee IAT 
Micro Education (MECA) .. 

DManaging Your Money 4.0...... .. 129 
MicroPro ... NCP 

COWordStar Professional Release 4.0... . 229 

OWordStar 2000 Plus Release 3......... 229. 
Microrim ... NCP 

DR:base System V1.1...........0.. . 429 

OdBGraphics10 © ...... eee eee 199. 
Microsoft ... NCP 

OLearning DOS (for any version) ......... 33. 

OWindows 2.02... 0 0... cee cece eee 65. 

WORKS VO Sige ccauteme on fs cetawe vate 119. 
Bookshelf 1.0(CD-ROM)............. 189. 
Bookshelf 1.0 w/Amdek Laser Drive .... 799. 

ISIWOrd4'O7 aricuiticrsiatbracsinenece mien 239. 

m@Chat 3:0). Een cance 249, 


Excel 1.0 (requires 80286/80386 CPU) .. 319. 
LANGUAGES 


fidBase III Ptus 1.1 (the standard)........ calt BQuick BASIC 4.0... nhc b een 59. 
Framework 1.1.0... 0.0.0. eee eee call ODac Easy Accounting 2.0 ............. 69. OQUCKC10........ 00. te eee en 65. 
fiMultiMate Advantage 111.0 ........... 299. ODacEasyBonusPak .  .......... 89. Macro Assembler 5.0 .. doe fin tn ee 
ATI... NCP Digital Research ... NCP BC Compiler5.0...............0008- 279. 
DHowtouse DOS, BASIC .......... eech 33. OGemDrawPlus10................ 189. BFORTRAN Compiler 4.01 ..... . .. 289. 
OCHow to use Lotus, dBase III Plus... . . each 43. OGem Presentation Team 1.0........... 319. Migent ... NCP 
Best Programs ... NCP OGem Desktop Publisher1.0.......... 259. BAbility Plus 1.0. . ae ecuwihere ds amen l4OP 
PC/TexCut (for 1987 taxes)........0.... 45. Executive Systems ... NCP Monogram ... NCP 
Bible Research ... NCP DOXTREE 2.0(D0S shell)......0 6... ee 45. ODolles&Sense3.0. ....0 0... 1... 105. 
OTHE WORD 4.0 (specify KJVor NIV) .... 159. DOXTREEPI01.0 ..........0..00 00s cae 69. Nantucket Software ... NCP 
Borland international ... NCP DHot'aiO'neg bs. : catterme tes sso ce 95. OChpper (Autumn ‘86, 083 Plus compiler) 399. 
OSidekick 1.5.0.0... - cece eee eee ae 57. 5th Generation ... NCP New England Software ... NCP 
OlurboBASIC10..  ...... .... 67.  DFastbeck 5 14 (hard disk backup) ....... 89. OGraph-in-the-Box Release2............ 57. 
EUDOC 1.0 ikecre cee kite ction 67. OfFastback Plus1.01....0 -.........008 99. Nolo Press ... NCP 
DilurboPascal4.0. 0.0... cece eee 67. Funk Software ... NCP BWillMeker 1.0... Be, sig mes scan 36: 
ISUperkay Tyce cccoerp ea ir cuane ecaycbacd 67. DSideways3.2....... by p aiteer Renee 42, North Edge Software ... NCP 
Olurbo Lightning 1.0 (Spelier, thesaurus)... 67. ONoteworthy1.0........0........0005 49, OTimesipsi3.2.00 -...0......0.. special 
OReflex Workshop... 6... eee G7; GNNWORMIOS. .tER cose tenet aan 59, Paperback Softwara ... NCP 
OReflex1.24........ 1 98! Generic Software ... NCP OVP-Planner 1.37 (1-2-3 vers. 1A compat.).. 57. 
OEureka1.0.... +. 108. GGenericCADDG.0 ...cci eee 69. OVP-PlannerPlus2.0................05 95. ' 
ENG AO van agge ta + x en 129), EIDOUPIOtS ant ee i cetiasitcrmnsccmtacanc 5. VPI T Ar 8 ae 8 at ne 65. 
@Paredox 2.0 (easy-to-use detabase)..... 419. DAutoDimensioning ........ ......005 35. OVP-Expert 1.2 (expertsystem).......... 65. | 
Breakthrough ... NCP DAuto Conversion .... 0... ee 35. OVP-Graphics1.0. .............000 0s 65. 
OTimetine 2.0 (oreo management). .... 289. ODrafting Enhencements 1 or2....... each 35. Paul Macs ... NCP ‘ 
Broderbund .. Harvard Associatea ... NCP DH/Test-H/Formet 2.0 (herd-disk tools)... . . 49. 
Print Shop beta signs, etc.) ........ 35. PEUOGO 20 er tec i. teem cere es 89, OMace Utilities 4.1 (DOS utitties)......... 59. 
Print Shop Companion (tools for Print Shop) 33. Hayes ... NCP Parsonics ... NCP 
Chipeoft ... NCP OSmertcomil3.O.. 6... ee 89. SmartNotes 2.0 (Post-It-like notes)... . . . 49. { 
OlurboTax Personal/10405.0............ 45. Headianda ... NCP BSeeMORE 1.0......... 0.0 cece eae 49. 
OTally Ho 1.01 (finencial calculetor) ....... 32. OPC TALK413. c WR ctroeror 55. W@BASE10. crate ee Oe. § 119. 
Computer Associstea ... NCP Hilgraeve Software ... NCP Quarterdeck ... NCP 
BSuperGale:4. 1.1) ac. Me hea 299. OHyperACCESS3.2. .. se. a... 89. ODESQView 2.01 ‘(operating environment). . 79 
Core International ... NCP Individual Software ... NCP DExpended Memory Menager 4.0........ 39. 
OCorefastt 1.3.........0....00. . 109. ElTive lrmtrtarl) 2... a. cee css een Simon & Schuater ... NCP 
Crosstaik Communicationa ... NCP Directory Assistance 1.0. ..... aa TWANG TMUNON IV ecciccccs. tengs scenes are 33. 
OCrosstatk XVI3.61......0 0.0.0.0 c eee 95. [Professor DOS (with Smartguide). f Webster's New Wortd Writer 1.04........ 59. 
OCrosstalkMK.41.0....0.........00. 129. USmartguide (mem. resident DOS reference) 15. Softlogic Sotutiona ... NCP ! 
Dac Software ... NCP Dlyping Instructor We. ee 26. Software Carousel 2 0 (everything resident) 35. 
ODacEasy Base 1.0...............0.. 32. intersecting Concepts ... NCP Disk Optimizer3.0................008 35. 
Dac Easy Payroll2.0.....0....... .. 45. DDisplay Master 2.11 (for EGA systems). ... 39. @ Liberty 1.0............ Me coaes 59. \ 
For the IBM-PC (xT & AT) Exclusively. I 
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Software Publishing ... NCP 


®PFS-First Publisher 1.0 ... $59. 
[]PFS:Professional Plan 1.0... . . §9. 
[PFS:First Choice2.0........ . 89 
[§PFS:Professional Wnte 1.03... . 119. 
(PFS:Professional File 1.01... . . 149. 
Harvard Graphics2.0. .... . 239 


Springboard ... NCP 


NewsroomePro.. ... an 3 45. 


Symantec ... NCP 


00 &A2.0 (database, word OE eagle . 209. 


@Q& A Wate 1.0. : sacs 119, 
Traveling Software ... . NCP 


IILAP-LINK 2.0 (51/4" to 3!/2" and back)... 79. 


Trua BASIC, Inc. ... NCP 
OMueBASIC2Z01..... «oo... §7. 
True BASIC Libraries. each 32 

Turner Hall ... NCP 
BSpeiltilii:0t 0. Mea re 49, 


®SQZ!Plus 1.0 (make 1-2-3 sheets smeiler) . 59. 
@Note-It Plus 2.0 (notes on 1-2-3 sheets) ... 49. 
4Word 1.0 (add word processing to 1-2-3) 59. 
®Cambridge Spreadsheet Analyst 2.02.... 59. 


WordParfect Corp. ... NCP 


WordPerfect Library1.4... . .... ... 69 
l)WordPerfect Executive 1.0........... 119 
CDWordPerfect 4.2 (one ofthe best). . .. 199. 
OPlanPerfect 3.0 a % Sr oe oor 
WordTech stearic 2 .- NCP 
GIGBXE $1.7... «ates sn eg ee eee 89. 
OQuickSilver 1.70... . .. O89. 
Xerox ... NCP 
Ventura Publisher 1.1 . .. 489. 
EDUCATIONAL 
Barron's ... CP 
Computer SAT. 04... fe fete eee ete ae 35. 
Blua Lion ... CP (requires graphics brd.) 


OTicket to London, Panis, or Spain... . . eech 25. 


ORSVP (etiquette & international business 


PPOOCON) i se 25. 
Stona & Assoc, ... NCP (reqs. graph. brd. ) 
My Letters, Numbers, Words (ages 2 to 6).. 27 
Kids Stuff (eges2to6).. 6. ww. eee 27. 
Trua BASIC, Inc. ... NCP 
BTngonometry..........-. «6. secede 
BAlgebra. ........ eee 
BCalculus.........- dural cers 
RECREATIONAL 
Accolade ... CP (reqs. graphics brd.) 
Hardball (basebell simulation).... ..... 24 


Mean 18 (greet golf game, CGAorEGA). 29. 


Electronic Arts ... CP re cia ord.) 


Patton vs Rommel . 92. 
Starflight (NCP). ...........-. var- 32 
Chessmaster 2000 ............ 32. 
Chuck Yeager’s Flight Simulator .... 32. 
Grand Slam Bridge . fees ee 4S: 
Hayden Software ... CP 

Sargon Ill. . we . ie va 1s 


For the IBM-PC (XT & AT) Exclusively. 





PC Connection 
Hardware Special 
through Jenuery 31, 1988 


Plus Development ... 1 year 
HardCard 20 & HardCard 40 


Plus came out with the first HardCard, and 
their products are among the best. These 
space-saving, whisper quiet units, with their 
own set-up software, are must buys for any- 
one who needs a trouble-free hard drive 


Cards include mounting hardware and 
ROM chips for compatibility with most 
mucros, including PS/2 Models 25 & 30 
Average access times of 49 milliseconds 
(HardCard 20) and 39 milliseconds or 
less (HardCard 40) 

Can be used as a single hard dnve or the 
second hard drive in the system 


For PC, XT, AT, XT286 & PS/2 Mod. 25 & 30 





HardCard 20 . $579. 
HardCard40.. .. .. . ... .. 869. 
Infocom ... NCP 

Bureaucracy — Stationfall Lurking Horror 
Hollywood Hijinx Hitchhiker's Guide 
Leather Goddesses of Phobos.... each 25. 
Zork Trilogy ree . 49. 
Microleagua Sports ... CP 

Microleague Baseball (requires CGA) .... 25. 
Microprose ... CP 

F-15 Snke Eagle (requiresCGA)... .  .. 22. 
Silent Service (requires CGA) ... .. .. 22. 
Gunship (requires CGA or EGA) . ite rides 


Microsoft ... CP 


OFight Simulator 2.13 (reqs graphics brd.) . . 32. 


Mindscape ... CP 


Balance of Power (reqs grephicsbrd.).. . 30. 
. CP 


Parior Software . 


Bridge Parlor (best Bridge simulation) . .. 49. 


Sierra On-Line ... CP 


lLersure Surt Larry (requires CGA or EGA)... 25. 
fSpace Quest (requires CGA or EGA). .... 33. 
lelKing’s Quest Ill (equires CGA or EGA). .. 33. 


Sphere, inc. ... NCP 


GATO (submenne simulation, requires CGA) 12. 
Falcon (F-16 simulation, requires CGA)... . 32. 


Sublogic ... NCP 


Jet (requires EGAorCGA).. ... . .... 33. 


XOR ... NCP 
ONFL Challenge A 


1-800/243-8088 


PC Connection 
eS 6 Mill Street 
Sa 


Marlow, NH 03456 
603/446-3383 


445M 


your zone-no Zig Zags. 


HARDWARE 


Manufacturer's standard limited warranty penod 
for Rems shown ts listed after each company 
name. Some products in their ine may have 
different warranty penods 


AST Research ... 
VO Min 2C/S/P...... 
SixPakPius 64k 
(now upgrades to a Toa naneonN a 
SixPakPremium 256k C/S/P 
(upgrades to 1 Meg or 2 Meg w/Piggyback) 199. 
Advantage Premium 512k S/P 
(upgrades to 1 Meg or 2 Meg w/Piggyback) 299. 
RAMpage! 286 512k (upgrades eh 339. 
RAMpage/2 64k (upgrades to 2 Meg)... . 209. 
Hot Shot 286 (10MHz). . .. 379. 
AST Premium series boards and RAMpage! 
boards support EMS and fully support EEMS. 
Amdek ... 1 year 
LaserDrive-1 (CD-ROM Dnve; 90-day wrty.) 629. 
Video 310A (amber monochrome monitor) 139. 
Video 410A (amber monochrome monitor) 159. 
Compucable ... 2 years 
2-Position switch box . 
3-Position switch box on by ao BO 
Cuesta ... 1 year 
Datasaver 200 Watt (PC backup power unit) 339. 
Datasaver 400 Watt (AT backup poweruni) 459. 
Curtis ... lifetime 


ACCESSORIES 

Disk Holder DB-1 (holds 50 5'/s" disks)... .. 8. 
Panter Stand PS-1 ..........0 0 cee eae 18. 
Universal System StandSS-3....... .... 25. 
CABLES 

Smartmodem-to-PC Cable (9 feet)... ..... 17. 
Pnnter-to-IBM cable (9 feet)........0.... uA 
SURGE SUPPRESSORS 

Safestnp SP-3 (6 outlets; 1 year wrty.) ...... 21. 
Diamond SP-1 (6 outlets). 6... eee 32. 


Ruby (6 outlets; EMI/RFI filtered; 6 ft cord)... 59. 
Ruby-Plus (w/FAX & modem protection)... . 69. 


DCA ... 1 year 

Irma 2 (3270 emulation board). ......... 729. 
Irma PS/2 (for Models 50 and 60)........ 729, 
Epson ... 1 year 

All cps speeds listed are for 12 cpi mode 

EX-800 printer (80 column, 300 cps) ...... call 
EX-1000 printer (136 column, 300 cps)... . . call 
FX-86e printer (80 column, 240 cps) ...... call 
FX-286e (136 column, 240 cps).........- call 
LQ-850 pninter (80 column, 264 cps)...... call 
LQ-1050 printer (136 cofurnn, 264 cps)... . call 
LQ-2500 pnnter(136 column, 324 cps)... . . call 
LX-800 printer (80 column, 180 cps)... .... call 
Pninter-to-IBM cable (6 feet). . ......... 15. 
5th Generation ... 6 months 

Logical Connection 256k... ...... 319. 
LogicalConnection512k.. . . ..... 379. 
Sido ww 2 ope 
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WC all 800/243-8088. 


Smartmodem 12008 (no software). . $265. 
Smartmodem 2400 ............0.. 449. 
Smartmodem 2400B (with Smartcom fl), . 449. 
Hercules ... 2 years 

Hercules Color Card (CGA)............ 159. 
Hercules Graphics CardPlus ......... 189. 
Hercules Incolor Card (includes RAMfont) . . call 
IMS! ... lifetime 

Optimouse (includes Dr Halo ti)... .. 99. 
Intel ... 5 

Inboard 386 (for AT, req. installaton kit). ... 949. 
Inboard Installation Kit (specify computer). . 139. 
Aboveboard 286 512k.............00. 319. 
Aboveboard PS/286 512k S/P.......... 349. 
8087 (for IBM-PC&XT) 0... 114, 
80287 (lor IBM-PC AT & XT 286) ......... 195. 
80287-8 (lor 8 MHz 80286 machines) . 249. 
80387 (16 MHZ). 6-6. ee 499 
Kensington Microware 1 year 

Panter Muffler (@Ocolumn).... 0... 39 
Masterpiece... 6.6... . ce . 94. 
Masterpiece Plus............. 109. 
Masterpiece gx Hees cree 119. 
bey tronic ... 3 years 

101 Keyboard, (enhanced layout). . 99. 
Kraft... Tyear 

Three-button Joystick 0.00... c eee eee 33. 


Microsoft ... 1 year 


Mouse with Paintbrush (specify bus or senal) . 99. 
Mouse with Easy CAD (specify bus or senal). 119 
Migent ... 1 year 

Pocket Modem (ext, 1200 baud, w/Bitcom) 169. 
MSC Technologies ... ilfetime 

Formerly Mouse Systems Corp. 

PC Mouse w/PC Paint Plus (senal aha . 99 
PC Mouse wi/PC Paint Plua (bus version) .. 109. 
NEC ... 2 years 

GB-1 (supports 640 x 480 resolution)... .. 279 
Multisync Il (800 x 560 max. res.). 6.6.6... 547. 
Multisync Plus (968 x750 max. res.)...... 949, 
NSI Logic ... 3years 

Epic 480 extended EGA) inet tec ces 129. 
Smart EGA Plus (supports 800x600 res.) . . 269. 
Okidata ... 1 year 

Laserline 6. bo Yossi OS fon a oh Seems wae call 
Laserline 6 RAM cartndge (384k)....... 239. 


Personality Module laf iia or par)... . 159. 
23. 


Toner Cartridge... 0... eee eee 
Orchid Technologies . 2 years 

TY UPD i286 PREF sctsn ec sciyastensca es eae 289, 
PC Turbo 286e w/1 Meg (70 MHz)....... 729. 
Jet 386 (includes cable ki)............. 869. 
RAMaquest 2 Meg (for PS/2 models 50/60) 699. 
Practical Peripherala ... 5 years 

Microbutfer Mini (parallel print buffer w/128k) 79 
Microbutter Inline (pax print buffer w/256k) 149. 
1200 Baud Internal Modem (w/ProComm). . 89. 


109, 
189. 
189. 


1200 Baud External Modem (w/ProComm) 
2400 Baud Internal Modem (w/ProComm) 
2400 Baud External Modem (w/ProComm) 
Princeton Grsphics ... 1 year 
MAX-12E (amber monochrome monitor). . 
HX-12E (640 x 360 max. res.) 


139. 
499. 


For the IBM-PC 2 (XT & AT) Beiey 
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Quadrsm ... 2 years 

ProSyne (with mouse; supports 640x480 & 
752x410 resoliton) . a: $259. 
Microfazer II Print Butter 64k. ier aR Att 249. 
Sony ... 90 daya 


Multiscan Monitor (900 x 560 max. res.).... call 
Toshiba ... 1 year 

P321SL printer (80 col., 216 cps, wiractor) 529. 
T1000 Laptop (80C88, 6.4 ibs., 5 hr battery) 3 
T3100/20 Laptop re 8 MHz, 20 Meg). . 


Tseng Labs .. 

EVA 480 (supports e0n480 resolution) . 

Video 7 ... 2years 

VEGA Deluxe (supports 640x480) ....... 259. 

VEGA VGA (supports full VGA specs)... .. 329. 
DRIVES 

(OMEGA ... 1 year 

Bernoulli Box 20 Meg wiPC2 card...... 1649, 

10 Megcarindge .. 0.6... .. 66. eee 59. 

Bernoulli Box 40 Meg WwIPC2 card. ..... 1849. 

20 Meg cartndge.... ft Ohare 82. 

Miniscribe Corp. ... 1 year 

ScribeCard 30 Meg (68 ms). .. . ..... 479, 

Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (XTor AT)... . . 379. 

40 Meg External Tape Drive (XTor Al) .... 499. 

40 Meg External Tape Drive w/Power 

SUDDIVIKTIOGAD) ine sin anne omar 569. 

DnveCard 20 Meg (80 ms) .........60.. 479, 

DnveCard 30 Meg (78 ms)... ........ 569, 

DriveCard 50 Meg (54ms).. . =... 699. 

Plua Development ... 2 years 

Hardcard 20 Meg (49 ms). . special 

Hardcard 40 Meg (39 ms). . special 

Seagate ... 1 


year 
FREE PCTV® Hard Drive Installaton Tape with the 
purchase of Seagate drive for the 1BM PC 

(not for AT). Specify Beta or VHS. 
20 Meg Internal Hard Dnve (w/Western Digital 
controller and cables, 65 ms) . 299, 
TEAC ... 1 year 


PC, XT 360k Drive (5'/4" hait-height)...... 99. 
PC, XT 720k Drive (31/2" hal-height) ... . . 109. 
Toshibe ... 1 year 
PC, XT 360k Drive (5%"halt-height)....... 99, 
AT 360k Drive (5%" half-height)......... ANT. 
MEMORY 
64k Upgrade Set (150 ns, setof9)........ call 
256k Upgrade Set (150 ns, setof9)....... call 
256k Upgrade Set (120 ns, setof9).. .... call 
PC Connection 
6 Mill Street 
eS Marlow, NHog4ss «= 445M 
603/446-3383 


DISKS 
All disks have a lifetime warranty. 
51/4” DS/DD Disks for PC & XT (360k) 
Fuy! MD2D (70 disks perbox)... .... .. $12. 
Sony (10 disks per box) 0.6.6... 6.00. wiles 
Maxell MD2-DM (10 disks per box)........ 13. 
Verbatim Datalife (10 disks per box) ...... 13. 


51." DS/High Density Diaks for AT (7.2 Meg) 
Fuji MD2HD (10 alsks per box) 


Sony (10 disks per DOX).....6-. cee a 
Maxell MD2-HDM (10 disks per box) ...... 23. 
Verbatim Detalife (70 disks per box)...... . 22. 
31/2" DS/DD Diakettes (720k) 

Sony (10 disks per BOX)... 18. 
Maxell (10 disks perbox). =... . 20. 


31/2" DS/High-Density Diskettes (7.44 Oe 
Fuyt (10 disks per box) . 


Maxell (10 disks per bax) : ss 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service . . . . . 24, 
Grolier's OnLine Encyclopedia. . . . 32. 
Cables ... lifetime 

Smartmodem-to-AT cable (9 feet). . . . 19. 
Parallel Printer cable (75 feet).......0.... 19. 
PC Connection Computer Toolkit » 22. 

OUR POLICY 


@ We accept VISA and MASTERCARD. 

@ No surcharge added for credit card orders 

@ Your card ts not charged unt! we ship 

@ if we must ship a partial order, we never charge freight 
‘on the shipment(s) that complete the order (in the US ). 

@ No sales tax. 

@ AUS shipments insured, no additional charge 

@ APO/FPO orders usually shipped 1st Class Mail 

@ Allow 1 week for personal and company checks to clear 

@ UPS Next:Day-Aur available 

@ COD max. $1000. Cash, cashier's check, or money order 

@ 120 day limited warranty on all products. ° 

@ To order, call us anytme Monday thru Fnday 9.00 to 
9:00, or Saturday 9°00 to 530 You can call our business 
Offices at 603/446-3383 Monday through Fnday 9 00 to 
530 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 

@ For montors, pnniters, Bemnoulli Boxes, and computers, 
pay actual charges. Call for UPS 2nd-Day & Next: Day: Ai 

@ For all other tems, add $2 per order to cover UPS 
Shipping For such tems, we automabcally use UPS 
2nd-Day- Air at no extra charge f you are more than 2 
eerenom ue by UES crown. 


e Parador Pnnters, hard drives, and computers, 
actual UPS Blue charge wil be added. For all other 
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PC Paradise 5. 


Blast from the past. 

t was five years ago that we and our furry figurehead 
| first entered the fledgling PC mail order market. 

At the time, Marlow, NH (pop. 550) wasn't exactly 
au courant. When we said we needed an 800 number, 
the locals suggested 853. Of course, we were all begin- 
ners then. Our typical customer was trying to figure out 
if he really needed a full 256k of RAM. 


Hey buddy, can you spare a paradigm? 

Over the years, as our mighty mascots romped across 
these pages in various uncompromising positions, our 
customers started using MUCH MOTE eo 
powerful software and peripherals. f a 
Now, megabytes of memory, moun- / 
tains of storage, glittering graphics, 
and professional printouts are avail- 
able to all. 

Marlow, too, has changed. 
We've rebuilt the dam outside our 
clapboard headquarters, and trans- 
formed the old Inn into a showroom 
and training center. But the occa- 
sional horse can still be seen stroll- 
ing down the main drag, chickens 





Sethe eaters 


| 
! 
| 
| 
| 
: 





still pick pecking orders in the parking lot, and the 
Blueberry Festival is still the highlight of the year. 

We haven't, however, changed our terribly old- 
fashioned way of doing business. We still think that 
you, our customers, deserve only the latest versions 
of products, toll-free technical support, full inform- 
ation on price and availability, and exceptionally 
fast service. 


A T-shirt in December? 
a oa 5 days by dogsied from Boca Raton.) 
_— Sure, it still gets a bit cold here in 
Marlow each winter. But we protect 
ourselves with the warm and cuddly 
PC Connection 5th Anniversary 
T-shirt. And now, so can you! It's 
free to anyone who places an order 
of $500 or more between now and 
January 31. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, call ahead to make sure 
what you want is in stock. 


PC Crees Yair Spey. L,XLor 


children's. Limit one per customer. 





















































a DEVICE SHARERS 


you define in the installation process. An- 
other menu helps you cancel and end jobs 
prematurely, while a third menu will send 
predefined codes from files that you have 
created. An escape will clear BIGPOP 
from your screen. 

Once the MS-10SP has been config- 
ured, it is effortless to use. It can receive 
jobs simultaneously from all ports and it 
will send the jobs to the printer on a first- 
come, first-served basis. The port status 


and output ports and will blink if the job is 
buffered. The time-out functions will 
switch the buffer from job to job automati- 
cally, and the form-feed function clears 
each job out of the printer. 

The MS-10SP manual is massive and a 
little intimidating. However, once you 
start reading it you'll find over 150 pages 
of valuable instructions and other informa- 
tion. The installation section has many pic- 
tures and detailed steps to help you install 
the MS-10SP and the BIGPOP software. 
The operations section covers all the func- 
tions well, and it includes detailed listings 
and examples of setup strings for most of 
the popular printers. The utilities section 
describes the more advanced features, and 
the appendixes discuss cabling needs, 
built-in functions, and factory settings. 
There is also a complete glossary of terms 
at the end. 

There are only some minor problems 
with the MS-10SP. You must run BIG- 
POP before other resident software like 
SideKick or it will hang up the system. 
Some of the features are quite advanced, 
and the unit may be too much for a novice 
user to handle. The manual often mixes 
examples and discussions of two or three 
PrintDirector models in the same section, 
and it is easy to get confused about a fea- 
ture you may not even have. 

Overall, the MS-10SP is a powerhouse. 
It’s difficult to find anything else on the 
market with so many features. It gives you 
full control of every input and output port, 
and the pop-up menu makes it a snap to 
change printers and fonts. If you can afford 
the $1,395 price tag, take a real close look 
at this one. 


PRINTDIRECTOR JR. To meet the 
need for low-cost printer sharers, Digital 
Products has borrowed from its PrintDir- 


lights will glow to show activity on input | 


ector series to create the PrintDirector Jr. , 
a device that shares one printer with up to 


| five PCs. The PD Jr. comes with six fe- 


male*DB-25 connectors, five for serial in- 
put and one for serial output. The box is 
small, measuring about 3 by 10% by 6% 
inches, and it is powered by a 35-watt 
transformer attached to the back of the unit 
next to the ports. On the front of the PD Jr. 
are six status lights, one for each port, and 
a reset button with its own indicator. 

The PD Jr. is completely configured at 
the factory with 256K of buffer memory, 


| expandable to 512K. Each port is fixed at 





9,600 bps and the time-out period is fixed 
at 20 seconds. The device will eject the last 
page of a print job automatically unless the 
last character in the job is a form feed, and 
it supports both hardware and software 
protocols. The PD Jr. can be factory up- 
graded to the PrintDirector 6, a more so- 
phisticated sharer sold by Digital Products, 
and multiple PD Jr.’s can be chained to- 
gether for sharing more than five ports. 

You connect the device to your PC with 
a female-to-male, straight-through cable. 
The printer is also hooked up with a 
straight-through cable, usually male-to- 
male with DB-25 connectors. Since there 
are no configuration capabilities, you are 
ready to use the PD Jr. as soon as you hook 
up the cables. A status light will glow 
steadily whenever there is activity on a 
port. If the output port is busy, the light 
will start blinking when the job has timed- 
out after 20 seconds. You can cancel all of 
the jobs that are still in the buffer by push- 
ing the reset button on the front of the unit. 
To cancel only those jobs sent by a single 
PC, you can send a string that includes 40 
plus signs, an exclamation point, a Ctrl-X, 
and two Ctrl-T’s followed by a G. The 
manual is quite thorough, even though 
there aren’t many features to discuss. It 
covers every detail of the installation well, 
and the features of the unit are described in 
an understandable way. There is a special 
section on setup codes for most of the pop- 
ular printers and an appendix that explains 
cabling requirements and wiring consider- 
ations. 

The PD Jr. was built with features for 
the average user who has simple printer- 
sharing needs. There are no commands to 
worry about and no hardware or software 
configurations to set, so just about any- 





body can hook it up and use it immediate- 
ly. You lose some of the flexibility found 
in other devices, but you may not need to 
pay for it either. If you want an effortless 
printer sharer with a few handy features, 
the PD Jr. may be a good one to check out. 


Se oe 
EXTENDED SYSTEMS INC. 
ShareSpool ESI-2001 
for the LaserJet 
ShareSpool ESI-2076 


The ShareSpool printer sharers were the 
first products offered by Extended Sys- 
tems, a 3-year old company that special- 
izes in sharing devices. One of its new an- 
nouncements, the ESI-2001, is a circuit 
board for the HP LaserJet series II that pro- 
vides three serial inputs to the laser. An- 
other new product, the ES1-2076, is a 
desktop printer sharer with seven serial in- 
puts and one output port to a serial device. 

The ESI-2001 is a small board that fits 
into the I/O slot on the side of the HP La- 
serJet Series II. Three RJ-45 receptacles 
are mounted on the board for inputs from 
serial devices, and a male DB-25 connec- 
tor nuns from the board to the back of the 
LaserJet. You connect your PC to the de- 
vice with eight-wire, straight-through ca- 
bles with RJ-45 connectors running from 
the ESI-2001 to a female DB-25 connector 
on your PC with a RJ-45 receptacle wired 
for DCE. The cables and connectors are 


Pe 
thd FACT FILE 


ShareSpool ES1-200¢ for the LaserJet 
ShareSpool ES1-2076 

Extended Systems Inc. 

6062 Mortis Hill La. 

Boise, ID 83711 

(208) 322-7163 

Lisi Price: ESI-2001, $495, ESI-2076, with 
256K, $995; with 512K, $1,095. 

Requires: ES1-2001: HP LaserJet Senes Il 
with available /O port. ESI-2076: Serial 


port 

In Short: Two capable painter sharers with 
the baste features expected in a sharing de- 
vice. 

CIRCLE 693 ON READER SERVICE CARD. 
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Extended Systems offers the ShareSpool ESI-2001, a board that lets PCs share HP LaserJet Series 
I printers, and the ShareSpool ESI-2076, a desktop printer sharer with eight ports. 








available from ESI, and the part numbers Both devices use the same five software 
are clearly laid out in the documentation. commands to modify the internal settings. 
The ESI-2076 is a compact device, sit- | These commands start with the three-char- 
ting only 3 inches tall, with seven RJ-45 | acter sequence ‘*.,:’’, and you can send 
serial input receptacles, one DB-25 con- | them from your word processor or with a 
nector for output to the serial printer, anda | DOS COPY command. The end-of-job 
connector for a 60-watt power supply. On | time-out command, which disconnects a 
the front of the sturdy aluminum casing isa | port after a period of 1 to 255 seconds of in- 
button for aborting jobs and a status light | activity, and the reset command, which 
showing the results of the start-up self-test. | sends a string to the printer after each job, 
You use the same cables mentioned above | affect every job sent to the device. The oth- 
to connect your PC to the sharer, and you | er three commands for sending multiple 
use a special male-to-male reversing cable | high- or low-priority copies and disabling 
from the sharer to the printer. the commands affect only the current job. 
The baud rates for both devices are set The ES1-2001 and ESI-2076 both come 
on the sharer circuit board. The ESI-2001 | with a 256K printer buffer. The ESI-2076 
uses jumpers to select 9,600 or 19,200 | is upgradable to S12KB. The devices will 
bps, three jumpers for each port and one | accept and buffer transmissions from each 
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! Poyment enclosed§__.* Add $1 per case/ 
I 





binder for postage & handling. (Outside USA, add $2.50 
per cosesbinder ordered, ese only) 
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for the cable to the laser. To set the ESI- | port simultaneously and jobs will be print- | Cord No Exp. Dote___ 
2076, you must open the front of the box | ed on a first-come, first-served basis. In I MaiMrsiMs. 

with a screwdriver and set the DIP switch- | addition, the output port on the ESI-2076 | I Piece Free Full Nome 

es for each port to a setting from 300 to | can be connected to the input port on an- | | Address 





9,600 bps. You can also force a page eject | other ES1-2076, increasing the number of | | 

at the end of each job on the same switch- | PCs that can share the same printer. ] Gay | 
es. The factory settings are 9,600 for all The documentation is straightforward | State =F | 
ports and no page eject. and complete. It describes the device’s ca- [PA cesar od 69 sels tox I 
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pabilities and leads you logically through 
the setup of hardware jumpers and DIP 
switches. The manual explains the com- 
mands completely and provides good ex- 
amples. An appendix describes pinouts 
and connector requirements. 

The ES1-2001 and ESI-2076 are simple 
devices with few frills. Many printer shar- 
ers have status lights to indicate activity on 
the port, yet the ESI-2076 has only one. 
Although generous, the 512K buffer may 
be inadequate for printers with heavy traf- 
fic from minicomputers or seven active 
PCs. Overall, however, the ShareSpool 
devices cover most of the basics expected 
in a printer sharer. 


lS S| 
FIFTH GENERATION SYSTEMS 


Logical Connection 

Fifth Generation Systems, maker of the 
popular backup program Fastback, has 
created the Logical Connection, a device 
that connects printers, computers, and mo- 
dems to each other in a variety of ways. An 
unobtrusive device measuring 14 inches 
wide, 5 inches deep, and only 1 inch tall, 
the Logical Connection is made up of four 
serial ports, two parallel input ports, and 
two parallel output ports, all using DB-25 
connectors. You can also daisychain up to 
45 devices with simple twisted-pair cable 
connected to port 0, a high-speed, RS-485 
serial port. 

The Logical Connection’s case is made 
of sturdy yet lightweight metal, and it 
comes with a 25-watt power supply and a 
cable to connect one PC serial port to the 
device. To connect devices going into the 
switch, you will need standard null mo- 
dem cables, female-to-female from the se- 
rial ports and male-to-female from the par- 
allel ports. You can use the same cables 
without the switch to hook up cables run- 
ning from the device to the peripheral. 

The Logical Connection is configured 
entirely through software control using 
two utility programs provided with the de- 
vice, LCSETUP and POPLC. Using your 
PC as the input device, LCSETUP com- 
municates with the Logical Connection 
through one of your serial ports to port 0 on 
the device. The program uses simple 
menus to lead you through the setup and is 








Fifth Generation’ s Logical Connection is configured through two utility programs provided with 
the device and can connect up to 45 printers, computers, and modems in a variety of ways. 


a pleasure to run. It shows a descriptive 
picture of the device on the screen, and by 
hitting Ctrl-M you can call up a menu to 
change the attributes of the port you have 
selected. 

Each port can be configured to send a 
form feed to the peripheral each time the 
device switches jobs. In addition, to en- 
sure that the Logical Connection will dis- 
connect and move on to another job when 
there is no activity, you can specify a time- 
out period of 0 to 255 seconds for each in- 
put port. For each serial port, you can also 
specify the communications parameters 
and the handshaking protocol (hardware, 
XON/XOFF, or both). All of the devices 
can be given logical names, such as JOE’S 
PC and SAM’S LASER, and setups can be 
saved on the disk for recall later. 

LCSETUP also gives you an easy way 
to define the relationships between all the 
different devices you’re hooking up. Once 
you set up the name and port settings, you 
can enter up to seven connections that can 
be made to and from the device you have 
selected. The first selection is the default 
connection, and each port can be defined 
as switchable from one port to another or 
fixed to send only to a specific port. 

Although you've defined the connec- 


tions, you still haven't sent them to the 
Logical Connection. To do so, you must 
select a menu choice, press a reset button 
recessed into the side of the box, and hit 
Retum within 10 seconds of resetting the 
device. The RUN and STATUS lights will 
light up, indicating that the configuration 
is being changed and stored in a ROM chip 
on the Logical Connection. 

You can temporarily change the config- 
uration with POPLC, a memory-resident 
utility run on each PC sharing the device. 


Logical Connection 

Fifth Generation Systems 

2691 Richter Ave., #107 

Irvine, CA 92714 

(800) 225-2775 

(714) 553-0111 

List Price: With 256K buffer, $495, with 
256K buffer, $595. 

Requires; Serial port for configuring ports. 
in Short: A compact, well-documented de- 
vice sharer with four senal ports, four parallet 
ports (two in, two out), and flexible, on-line 
reconfiguration capabilities. 

CIRCLE 692 ON READER SERVICE CARD. 
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Quad386XT Tams Your XT Into A 386 


Multitasking at L6MHz! 
With Quad386XT, your XT acts like a $5000 Compaq 
386 machine. And at 16MHz, Quad386XT gives you 


fast, efficient multitasking. Run your programs concur- 


Step up to the power of 386 with 
Quad386XT from Quadram. It’s the 

first system enhancement to deliver 
uncompromised 386 performance for your 


PEE rently and watch your productivity jump! 
The power of 32-bit processing. Agere 
; ttention DP managers and VAD/VARs. 
Just plug Quad386XT into your ConetiiGoten males peneeecente 


PC XT. It’s easy. There are no 
switches or jumpers to set. Our QVM 

software ensures compatibility and 
flexibility for current and future 
software applications. The on-board 
80386 chip takes charge of your XT 
system with true 32-bit processing, 
unlimited memory access, greater 
speed, and full PC program 
compatibility. 





when you want to upgrade or 
custom-tailor a system for true 386 
performance. For more information, 
contact us at One Quad Way, 
Norcross, Georgia 30093, 
404-564-5566. 


TBM is a trademark of International Business Ma:hines Inc., 
Compag isa trademark of Compag Computer Corp.. The Quadram 
logo, Quad386XT, and QVM are trademarks of Quadram. 
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To make a change, you hit Alt-L and a 
window pops up in the middle of your ap- 
plication, where you can select another 
printer or any device hooked up to the Log- 
ical Connection. You can also change port 
assignments, speeds, and other parameters 
entered in LCSETUP and hit Esc to re- 
move the window. 

The Logical Connection automatically 
converts serial to parallel when it is called 
for in the configuration. In addition, you 
can connect multiple Logical Connection 
units with twisted-pair wire or a modem, 
allowing all devices to share all the peri- 
pherals. You can also establish computer- 
to-computer connections for transmitting 
data between PCs, using popular commu- 
nications packages such as Crosstalk or 
ProComm. 

The manual provided with the Logical 
Connection is well laid out and orderly. It 
describes not only the method for making 
connections but also some of the theory be- 
hind them. The explanations for setup and 













































s The manual provided 
with the Logical 
Connection is well laid 
out and orderly. 


hookup are straightforward and easy to fol- 
low, making it easy for even the novice to 
set up the device. 

There is very little to complain about in 
the Logical Connection. You are limited to 
a 512K internal buffer, an amount quickly 
used up if many PCs are hooked to a single 
printer. The procedure requiring you to 
press a reset button before you send the 
configuration information was a bit clum- 
sy. Although some of the more advanced 
features can be a little confusing to set up, 
the manual helps you solve most of your 
problems quickly. 

The Logical Connection is a flexible 
device sharer that offers good user inter- 
face and expandability in a compact box. 
It’s easy to install and use, and it can grow 
into quite a little network of shared de- 
vices. It’s well worth checking out. 











GILTRONIX INC. 
Giltronix EZ 


Queue 3326 

The EZ Queue 3000 series, from Gil- 
tronix, is a group of switching devices that 
redirect serial inputs to both serial and par- 
allel output ports. The 3326 is the biggest 
of the bunch with 24 serial input/output 
ports and two parallel output ports. On the 
back of the hefty metal case are four rows 
of six male DB-25 serial connectors and 
another row of two female DB-25 parallel 
connectors. The front panel is rather stark, 
with only a power light, a fault indicator, 
and a setup light. 

The 3326 comes with a built-in power 
supply, a 2MB buffer, and a cable to hook 
a PC serial port to port A on the device. 
The unit is large, measuring 19! inches 
wide by 11% inches deep and standing 4 
inches tall. Female-to-female cables must 
be used from the PC to the 3326, but no 
specific pin combinations are required. 
When you first set up the device, you push 
a reset button that instructs the 3326 to ex- 
amine each active device to determine if it 
is DCE or DTE. It then saves the informa- 
tion and automatically adjusts its signals to 















transmit and receive properly. Cables from 
the unit must always be female-to-male for 
serial printers and male-to-Centronics for 
parallel printers. 

Port settings are sent from a PC or 
dumb terminal tied to port A on the 3326. 
Giltronix supplies a simple communica- 
tions program that can send changes to the 
unit and receive configuration informa- 
tion. Every port has its own settings for the 
baud rate and parity, time-out period, 
handshaking protocol, automatic header, 
end-of-job form feed, and default printer 


ae 
! : 
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FACT FILE 


Giltronix EZ Queue 3326 

Giltronix Inc. 

3780 Fabian Way 

Palo Alto, CA 94303 

(800) 531-1300 

(415) 493-1300 

List Price: With 256K, $2,345; with 5)2K, 
$2,470; with IMB, $2,720; with 2MB, 
$3,220. 

Requires: Serial port. 

In Short: A monster printer sharer with lots 
of features and flexibility. 

CIRCLE 681 ON READER SERVICE CARD 
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With 24 serial input/output ports and two parallel output ports, the Giltronix EZ Queue 3326 is the 
biggest product in the EZ Queue 3000 series. It has a built-in power supply and 2MB of RAM. 
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DGX-24 


PERIPHERAL SHARING PLUS 





Engineered 
for speed, 


flexibility 
expandability 





Bay Technical Associates, Inc., Data Communications Products Division 
200 N. Second St., Bay Saint Louis, MS 39520 USA 
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free 


800-523-2702 
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CHECK THE SPECS 


« DCX (Data Communications 
Exchange) unit allows high 
speed exchange of data 
between computers, printers 
and other peripherals. 


* Powerful 16-bit CPU plus 
multiple high performance 1/O 
processors allow super high 
speed transfer of data 
demanded by new faster 
computers and software. 


* Optimum flexibility: Select 
the right combination of serial 
and parallel ports, and set any 
of these ports as a peripheral 
port or as a computer port. 


* Basic unit expandable to 24 
ports by 4-port modules offered 
in serial/parallel combinations. 


¢ Standard 512KB buffer 
expandable to 442 megabytes, 
to handle big print/plot jobs 
and many small ones. 


* Buffer memory dynamically 
allocated to maximize buffer 
utilization. 


* Simultaneous data input and 
output on ail ports, so no 
devices are kept waiting. 


« Computer-to-computer 
communication concurrent 
with all other operations. 


* Full duplex communication 
allows file transfer capability 
with many communications 
software packages. 


¢ Compatible with virtually all 
computers, printers, plotters, 
modems and other peripherals. 


* Pop-up RAM resident PC 
support software allows 
peripheral selection via hot key. 


¢ Super fast throughput allows 
data to pass through with no 
apparent processing delays. 

« Many user-definable 
parameters including separate 
baud rates, flow control and 
parity for each port. 


* Internal serial-to-parallel and 
parallel-to-serial conversion. 

« Cascading capability to 
increase available number 

of ports. 

¢ Unlimited hotline tech 
support. 

* Designed and manufactured 
in the U.S.A. 
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for output. These parameters are sent to the 
3326 separated by commas and preceded 
by the port type (P for parallel, S for seri- 
al), the port ID (A-X, 1 and 2), and a co- 


lon. Parameters that don’t change can be | 


left out as long as the proper number of 
commas is used. 

The 3326 can operate at bps rates of 110 
to 9,600 and use a time-out period of | to 
999 seconds. It can accept both hardware 
and software handshaking and send a form 
feed automatically at the end of a job. Each 
port must be assigned as an input device 
and assigned a default output port, or as an 
output port with its own queue number. It 
can also send a header page that shows the 
name of the port that sent the request. To 
increase flexibility, the 3326 requires both 
the input and output ports to have the same 
header and form-feed code before it will 
perform the function. 


The 3326 accepts transmissions simul- | 


taneously from all ports, and the data is 
buffered until the requested printer is 
ready. One of the most powerful features 
of the 3326 is the method it uses to assign a 
printer. Each printer is given an ID, and 
each input port must establish a default 
output port. If more than one printer is as- 
signed the same ID, the device will look 
for the first available one and send the 
printout to it. You can use your word pro- 
cessor, DOS, or a memory-resident pop- 
up utility to switch to a different printer by 
sending a three-character sequence, 
“<>”, followed by the printer ID. Once 
the job is complete, the 3326 will reset the 
port’s destination to the original output 
port unless you ask for a permanent lock 
on the port in your sequence. You can also 
customize the pop-up utility program to 
give each output port a logical name and a 
unique printer selection command. 

The documentation leads you methodi- 
| cally through setup and installation of the 
3326. There is also a useful setup form that 
helps you assign names and settings to 
each of your input and output ports. The 
manual discusses the features of the unit 
clearly, and important points are highlight- 
ed throughout. 

The EZ Queue 3326 is a flexible printer 
sharer with all the capabilities you could 
want in such a device. Twenty-four ports 
may be overkill, but the box is available 
with as few as six ports with the same fea- 



































tures. If you've got lots of computers, lots 
of printers, and a hunger to control them all 
easily, try the Giltronix on for size. 


ee See 
INTEGRATED MARKETING 
CORP. 


Data Manager Data 
Net 1551 


The Data Manager Data Net 1551 is a 
printer buffer and device sharer offered by 
Integrated Marketing Corp. Only 2 inches 
tall and about 14 inches square, the Data 
Manager has six serial ports on the back of 
the unit that can act as either input or out- 
put devices. On the front is a switch to re- 
set the buffer, a red error light, anda green 
ready light. 

The unit comes with a built-in power 
supply, and you set up the hardware con- 
figuration with DIP switches inside the 
box. The Data Manager is configured with 
256K of buffer memory that can be ex- 
panded to 1MB. Each port can use as 
much memory as it needs, and the memory 
is reallocated to the pool once the print re- 





| The diminutive Data Manager Data Net 1551 features six serial ports and a 256K buffer that can 
be expanded to IMB. Hardware configuration is done through DIP switches inside the box. 


Pe 
FACT FILE 


Data Manager Data Net 1551 
Integrated Marketing Corp. 

1031-H E. Duane Ave. 

Sunnyvale, CA 94086 

(800) 537-5999 

(408) 730-1112 

List Price: With 256K, $745; with 512K, 
$845; with IMB, $945. 

Requires: Serial port. 

In Short: A device sharer with six serial 
ports and basic document control. 
CIRCLE @90 ON READER SERVICE CARD. 





quest is complete. You connect your PC to 
the Data Manager with a female-to-male, 
null-modem cable with a DB-25 connec- 
tor. You connect output devices such as 
printers, plotters, or modems to the unit 
with a male-to-male cable using DB-25 
connectors. 

The Data Manager is shipped with five 
ports configured as 9,600-bps input de- 
vices and one port set for 9,600-bps out- 
put. You can set each port differently as in- 
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In a direct comparison between 


rinter sh devices, our competition 
. would lik fo remain ators 





* 2, 4 or 6 input ports 

* Serial or parallel output 

*° OKb to IMB of RAM— 
often soldered, not adapt- 
able for memory expansion 

¢ Sequential scanning or 
concurrent input 

* Warranty — 90 days to one 
year 

* Compatible with most 
printers 








© Up to eight serial input 
ports 

* Serial aud parallel outputs 

© Concurrent input and out- 
put for all ports 

* Easy, menu-driven config: 
uration 

* Separate baud rate, flow 
control, parity and messages 
Jor each port 

* Multiple copy command 

* Priority print command 

* User-definable print 
direction 


* Field expandable memory 
upto2MB . 

© Printer emulation codes 
and prompt/ response 
messages stored iu RAM 


* Automatic top-of-form 
generation 

* Self-testing features 

° Buffer clear, pause and 
top-of-form controls 

* LEDs display buffer 
status, current port activity 
and printer ready 

* Optional parallel /serial 
converter 

* Compatible with virtually 
all printers and plotters 

* Quality and reliability 
backed by a one-year war: 
ranty; lifetime warranty 
optiona 

* Unlimited 800# hotline 
Support 

° UL approved 





LASERNET™ allows up to eight users to 
quickly and easily share any two printers 


or plotters. 


For the advanced features you demand from 
apne sharing device, at an attractive price, 
ERNET is your only choice — for general 
business, CAD/CAM and desktop publishing. 
And, after 23 years of market leadership, you 
know that Western Telematic will continue to 
support its products and customers for years 
to come. So, don't get left peer the bag. Call 


us now for a FREE brochure at ( 


00) 854-7226, 


in California (714) 586-9950. 


Uf 





‘= LASERNET 


A Product of Western Telematic Inc. 


LIU[EA wentem tetematic ine. 5 sterling, irvine, california 92718 


©Copyright Western Telematic Inc. 1987, All rights reserved. (800) 854-7226 + in california (714) 586-9950 + telex: 467741 
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put or output with speeds from 300 to 
38,400 bps. For output ports, you can send 
an automatic form feed or Esc-E (for La- 
serJet resets) at the end of the job, set the 
handshaking protocol to DTR or XON/X- 
OFF, and make the port bidirectional or re- 
ceive-only. You can set input ports to se- 
lect an output port automatically, use a 
time-out of 15 or 60 seconds, and use DTR 
or XON/XOFF for handshaking protocol. 

Once you've powered up the unit, you 
can use software commands to input ports 
to control the Data Manager. Each com- 
mand starts with a three-character se- 
quence, ‘*>>_’’, and is followed by the 
command parameters. You can force a 
print request to time-out, sending it to the 
printer immediately, or you can set the 
time-out period from 0 to 255 seconds. 
You can override the default output port or 
send the data to a distribution queue that 
routes it to the first output device available, 
starting with the lowest port. You can also 
print multiple copies of a document. 

The user manual we reviewed was a 
preliminary copy containing just enough 
information to set up and use the Data 
Manager. It includes a brief description of 
the port pinouts, an explanation of the DIP 


» The Mega-Link is 
simple to use with few 
settings and features to 
worry about. 


switch settings for input and output ports, 

and a description of software commands 

and how to use them. There is also a dis- 

cussion of the difference between hard- 

ware handshaking (DTR/CTS) and soft- 
| ware control (XON/XOFF). 

There’s room for improvement with the 
Data Manager. The cover that gives you 
access to the DIP switch is flimsy and diffi- 
cult to open. Status lights to indicate activi- 
ty would be a welcome addition. The abili- 
ty to have both hardware and software 
handshaking instead of choosing one or the 
other would help, too. 

The Data Manager is a simple device 





with few frills but all the basics of a good 
printer sharer. If you only need to share se- | 
rial printers and occasionally another de- | 
vice, like a modem, the Data Manager 
may be all you need. 


i ig 
INTELLICOM INC. 


Mega-Link 

Mega-Link, the four-port buffer from In- 
tellicom, is a printer-sharing device for 
people with simple needs. Resembling an 
external modem, the Mega-Link has one 
parallel input port, two serial ports for in- 
put or output, and a parallel output port 
mounted on the rear of the unit. It comes 
standard with a 256K buffer and is expand- 
able to IMB. 

The Mega-Link is powered by a 17- 
watt transformer connected to the back of 
the unit. You configure the port setting 
with DIP switches mounted on the board 
inside the metal case. To hook up a parallel 
port from a PC to the unit, you run a stan- 








l 
Wee act FILE 
Mega-Link 


Intellicom Inc. 

9259 Eton Ave. 

Chatsworth, CA 9t3tt 

(818) 882-8877 

List Price: With 256K, $349. 
Requires: Serial or parailel port. 

In Short: An automatic printer sharer with 
simple features for small configurations. 
CIRCLE 680 ON READER SERVICE GARD. 


dard parallel printer cable from the com- 
puter to the Centronics input port on the 
back of the device. You can hook up two 
other PCs to the serial input/output ports 
on the Mega-Link using female-to-male, 
straight-through cables with DB-25 con- 
nectors. You will need a male-to-male null 
modem cable with DB-25 connectors to 
connect a serial printer to the serial in- 
put/output ports, and you can use a stan- 
dard parallel printer cable to hook up the 





The Mega-Link is a four-port buffer from Intellicom Inc. To change settings, you slide the bottom 
of the case open to expose a circuit board with DIP switches. 
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» SECONDS 


TO FIND ANY INFORMATION 
ON ANY DISK 


ACCESSAFILE) sieves you money the forst week and 


COMPUTER DISK FILING SYSTEM cach week thereafier 


F 





* FILING SYSTEM — more than just storage 

* Provides INSTANF RETRIEVAL ot information 

* SAVES TIME 

* IDENTIFIES CRITICAL DATA / f 4 

* COMPATIBLE WITH ANY EXISTING SYSTEM * \ ) 
— no need fo reorganize 

* Eliminates “BYTE ROT” storage problems 


if 


INTRODUCTORY OFFER 


When you purchase | set of the, , 
ACCESS AFILE COMPUTER DISK 
__ FILING SYSTEM (one Computérside and 
ae Wn sfer Files) we will send you at n¥ 
cost a bbx of ADCESSAFILE HIGH 
| PERFOR MANGE DISKS of your chowee ral 
ACCESSAFILE HIGH PERFORMANCE 
DISKS ate sekeae8 from the highest . 
clipping Iyvels @ the industry (These elite 
pti dijks hive a mppibwelu@ up to 
35.00 U.S./a dependiigzon type you 
feed). 1 


- : 













FROM ANYWHERE IN USA AND CANADA i Sesper Prinang,G 
ys A 


CALL 1-800-661-9957 i 


, YES, PLEASE SEND ME: 


i] 
| ————_ Accessafile Computerside @ $4995 U.S. each $ 
Accessafile Transier Files @ $4995 U.S.eech $ 
Shipping and handling $10.00 U.S. each $—— 
TOTALULS. $ 
Disk Size: O 3%" 0 5%" O 8” 
0 Enclosed is my checkmoney order. Charge to my [1] Mastercard 
American Express 
1 Card Number: ____ Commencement Date: 
§ Signature: CEE xpiry Date: 
t NAME: 
| ADDRESS: 
1 STATE. ZIP. 
PROV. _____ POSTAL CODE — 


Cl) 
1 PHONE: RES. (_____) ______ BUS. (______) 


° e 1 For my bonus disks piease send me: 
lod C MANS O33 S sided S density 48 TPI 
O 5’ | D sided | D density O 96 TPI 
: H.D. 


8 
(USE BESIDE COMPUTER} (POR LONG TERM STORAGE) ACCESSAFILE ACCESSAFILE CANADA CORPORATION 
16815 - 117 Avenue 
Edmonton, Alberta, Canada TSM 3V6 
Phone: (403) 455-4113 


CIRCLE 185 ON READER SERVICE CARD 





B DEVICE SHARERS 


parallel output port to your printer. 

Instead of including technical details 
about each setting, Intellicom provides a 
diagram of 22 possible configurations of 
PCs and printers that could be hooked up. 
You find the layout that matches what you 
want and set the switches accordingly. 
You can configure up to three PCs as input 
devices but only two devices as outputs. 

The Mega-Link switches ports and 
printers automatically, and you can’t 
change its operation under software con- 
trol. On the front panel are four buttons, 
one for manually selecting your input 
ports, one for switching manually between 
output ports, one for **clear,”’ and one for 
“‘copy.”’ The clear button pauses or clears 
the print buffer. The copy button tells the 
device to send to the printer up to 250 
copies of the document being received. 
Above the buttons are six status lights, one 
indicating activity for each of the four ports 
and two for showing that the pause and 
copy buttons were used. 

To change the features of the Mega- 
Link, you slide the bottom of the case open 
to expose a circuit board with DIP switch- 
es. You can set the Mega-Link to pause be- 
fore or after each page is printed, a nice 
feature for single-sheet-feeding printers. It 
can also be set to send an automatic top-of- 
form after cach job is finished. You can se- 
lect automatic input mode, and the Mega- 
Link will sense input activity on a port and 
connect to it until nothing is received for 
15 seconds. If you want to disable the fea- 
ture, you can set the switches so that the in- 
put port can be selected only with the but- 
ton on the front panel. 

The documentation is brief, containing 
just enough information to set up the de- 
vice. The configuration diagrams are help- 
ful in setting up your printers, but you have 
to read the section on selecting options a 
couple of times to understand it. There are 
simple explanations for the DIP switch set- 


tings, but there are no pinout diagrams in | 


the manual. 

The Mega-Link is an automatic A-B-C 
or matrix switch, and you shouldn’t expect 
much more. The time-out delay is fixed at 
15 seconds unless you tum it off by dis- 
abling the automatic sharing. You only 
have one parallel input port, so other PCs 
must use their serial ports or use a convert- 
er, even though they are close enough for a 








parallel connection. Although you have a 
256K buffer, the Mega-Link will automat- 
ically split it into two 128K buffers when 
there are two printers present, instead of 
sharing it. 


The Mega-Link is simple to use, with | 


few settings and features to worry about. If 
you have only two or three people who 
need to share a printer, it may be all the 
printer sharer you need. 


ae = eee 
QUADRAM CORP, 


Microfazer VI 


The Microfazer VI is another device in a 
long line of printer-support equipment of- 
fered by Quadram Corp. over the years. A 
printer-sharing device with four serial 
ports and two parallel ports, the Micro- 
fazer VI can switch the input from one to 
five computers out to up to five output de- 
vices. It comes with a 256K buffer that you 
can upgrade to MB of memory, and you 
can daisychain multiple units to expand 
your capabilities. 

The flat, rectangular box has six female 





i 
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Norcross, GA 30093 

(404) 564-5566 

List Price: With 256K, $695; with 5t2K, 
$795; with tMB, $995. 

Requires: Parallel or serial port. 

In Short: A versatile printer sharer for both 
parallel and serial operation, 


CIRCLE 688 ON READER SERVICE CARD 


DB-25 connectors on the back of the unit 
with aconnection for a 35-watt power sup- 
ply. On the front of the unit you'll find a 
status light and a reset indicator to the right 
and a status light for each port to the left. 
Next to each light is a push button used to 
configure the Microfazer. 

All connections to and from the Micro- 
fazer are made with straight-through ca- 
bles. You use male-to-female cables from 
the PC to the device and male-to-male ca- 
bles from the unit to serial printers. Parallel 


Quadram' s Microfazer VI accepts data from all its input ports at once and dynamically allocates 


| the buffer memory as needed. Port settings are entered using the buttons on the front panel. 
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Ah, the big idea. Everyone 
has one. But not everyone can 
afford a plotter to plot one on. 
Which got us thinking. What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 
Plotter For only $4900 any architect, 
engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 

It can draw straight lines, 
smooth arcs and perfectly-formed 
characters. Allon C and D-size 
drafting film, paper or vellum, 
using eight different pen colors. 

Furthermore, it works with 


just about any PC, such as the 
HP Vectra PC and IBM PCs. As 
wellas popular PC CAD programs 
like VersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now 
For a brochure and sample plot, 
call 1 800 752-0900, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$4900.* 


The drawing shown below was produced on the 
HP DraftPro with VersaCAD software 


Cin} HEWLETT 


PACKARD 


VersaCAD 18 a registered trademark of T & W Systems AutoCAD ss 
a registered trademark of AutoDesk. Inc “Suggested US hst price 
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How to pull off a fantastic 
HP plot for only $4900. 
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printers are hooked up using standard 
male-to-Centronics cables. The Micro- 
fazer comes factory-configured to share 
four serial inputs and one parallel input 
with one paralle! output. 

Settings for the input ports are entered 
using the eight buttons on the front of the 
unit. You push both the status and reset 
buttons, then let up on the reset button until 
port 3 and the status light blink. You re- 
lease the status button and press port 3 to 
start the configuration. After you press a 
button to select a port, you can change the 
baud rate, set a time-out period of 20 to 
200 seconds, turn on auto-form-feed, and 
set the handshaking protocol. Port 6 is al- 
ways selected as a printer port. 

The Microfazer accepts data from all 
input ports at the same time and dynami- 
cally allocates the buffer memory as need- 
ed. Print jobs are sent to the printer on a 
first-come, first-served basis, and the port 
status light will stay on when there is activ- 
ity on the line. If a job was buffered, the 
Microfazer will blink the port light until 
the job is complete. With the form-feed 
option set, the unit will check the last char- 
acter in the job and eject the page if the 
character is not a form feed. You can clear 
the device by pressing the reset button on 
the front of the unit. 

The unit comes configured so that all 
output will go to port 6 automatically. 
However, if you have multiple output de- 
vices, you must use printer-selection codes 
to select the desired port. The codes start 
with a Cwrl-T (T) and are followed by the 
number of the desired port. If you have no 
specific printer in mind, you select the next 
available printer by substituting an ‘‘X”’ 
for the port number. You can send the Mi- 
crofazer a command to send a string of 
characters at the beginning and the ending 
of each print job. The Microfazer has a 
special temporary graphics mode that dis- 
ables the commands in case an application 
sends binary characters that may contain a 
Ctrl-T. You send two Ctri-T’s and a G 
(TTG) to the port, and further control 
codes are ignored until the port times-out. 
You may have difficulty sending these 
contro! sequences with your word proces- 
sor, so you may have to put the codes in 
DOS files and send them with the COPY 
command instead. 

The manual is adequate and covers 











most of the Microfazer’s features well 
enough to troubleshoot problems. Cabling 
and commands are described well, but the 
section on setting internal registers is a lit- 
tle brief and somewhat intimidating. The 
section on selecting printers from within 
an application incorrectly describes setup 
strings for Lotus 1-2-3, using the Slash key 
instead of the Backslash. Overall, you 
should be able to set up the Microfazer 
without having too much trouble using the 
manual. 

This device is certainly flexible, but it 
could be easier to use. Many of the other 
printer sharers use a three-character ASCII 
lead-in code instead of Ctrl-T to indicate 
that a command is coming. In this way, all 
word processors can send the codes with- 
out problems. Also, it would almost be 
easier to have DIP switches instead of us- 
ing Quadram’s push-button scheme to 
configure the device. Watching registers 
and toggling settings is a throwback to the 
Altair days, and many other manufacturers 
now use screen-oriented setups and pop-up 
menus. 

Once you get the Microfazer set up, it’s 
an easy device to use, especially if you 
have only one printer. The buffer can be 
expanded for larger print jobs and has 
enough ports to handle a typical printer- 
sharing environment. If you don’t mind a 
sending a few Ctrl-T’s to change the de- 
vice’s settings, the Microfazer may be a 
valid choice for your printer-sharing 
needs. 


Bia S| 
ROSE ELECTRONICS 
Master Switch 


The Master Switch is one of an extensive 
product line of switching devices offered 
by Rose Electronics. Billed as a network- 
ing switch, the Master Switch controls and 
buffers nine serial devices including com- 
puters, printers, and modems. You attach 
serial input devices to the unit using null 
modem cables. Since you can have a vari- 
ety of serial output devices, Rose Electron- 
ics offers numerous cables for use on the 
Master Switch. 

On the front of the rectangular metal 
case is a green power light and two but- 
tons, one for selecting ports and another 





for advancing paper. In addition, there are 
three red status lights and nine red port-sta- 
tus indicators that show activity on the 
lines. On the back of the unit is a receptacle 
for a 12-watt power supply and nine fe- 





= The Master Switch is 
very sophisticated. It 
provides you with just 
about any feature you 
could possibly want on a 
serial device sharer. 


male DB-25 connectors for attaching ca- 
bles. 

You change the characteristics of each 
port by attaching your PC to port 0. Using 
acommunications program such as Cross- 
talk or ProComm, you activate the unit by 
sending the command **!@C’’. The Mas- 
ter Switch will respond with a prompt for 
commands, and you assign unique settings 
to each port. You specify a time-out period 
of 0 to 255 seconds, give each port an 
eight-character name, modify the com- 
mand sequence to a code besides “*!@”’’, 
and identify the port as a computer, print- 
er, or modem. You set up a default desti- 
nation for each input port, and you can en- 
able or disable time-outs for nonprinter 
output ports, set the communications 
speeds of each line, establish a string to be 
sent before each job, and configure the 
port to send a form feed at the end of the 
job if desired. Each port can also be as- 
signed a high or low priority. 

The Master Switch is a very sophisticat- 
ed device sharer. Although the form-feed 
option is set, the Master Switch will check 
the last character and send a top-of-page 
command only if it is not a form feed. The 
buffer can store up to 64 jobs in a queue, 
and it dynamically allocates as much 
Memory as a port needs to complete a job. 
It understands the signal difference be- 
tween a printer and a modem, and you can 
set any two ports for uninterruptible opera- 
tion. It also supports both XON/XOFF 
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The Master Switch from Rose Electronics controls and buffers nine serial devices including 
computers, printers, and modems. The buffer can store up to 64 jobs in a queue. 


protocols and hardware handshaking. 

The Master Switch will accept some of 
the configuration commands mentioned 
above from any input port. Using a word 
processor or DOS text file, you can change 
the destination port, time-out, and com- 
munications rates. You can print the status 
of each queued job and cancel one if neces- 


dead FACT 


| Master Switch 
Rose Electronics. 
P.O. Box 742571 
Houston, TX 77274 


FILE 


(713) 933-7673 

List Price: With 64K. $749; with 256K. 
$849; with 512K, $949: with IMB. $1,149. 
Requires: Serial port. 

In Short: A full-teatured device sharer that 
controls up to mine serial devices. 
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sary. To make things easier, you can buy a 
package from Rose called Master Link, a 
memory-resident program that pops up in- 
side your applications and sends com- 
mands using the PC function keys. You 
can set up each key with a description and 
a command sequence and use them to send 
the commands to the Master Switch. 

Rose Electronics has created an excel- 
lent user manual. In 25 pages it clearly de- 
scribes the signals required for parallel and 
serial cabling and what you should expect 
from the switch. It describes the configura- 
tion process simply and explains each 
command clearly. There is a command 
summary in the back. 

The Master Switch provides you with 
just about any feature you could want ona 
serial device sharer. lt also comes in differ- 
ent mixes of serial and parallel ports so you 
can easily match it to your current configu- 
ration. When you add a little more memo- 
ry to the standard 64K buffer, this becomes 
a device worth investigating. 
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SERVER TECHNOLOGY INC. 
EasyPrint EP-700 

The EasyPrint EP-700 is one of many de- 
vices from Server Technology that take a 
different approach to sharing printers. In- 
stead of building a box with firmware to 
control buffering, baud rates, and setup 
codes, the EP-700 uses a PC with special 
software as a server to control one serial 
printer and one parallel printer. 

The main component of the EP-700 is a 
CrossPOINT switch, a metal-enclosed 
contro! switch that’s a little larger than a 
pocket dictionary. The switch has eight 
status lights on the front of the box for 
monitoring activity on each port and a con- 
nector for the 5-watt power supply. On the 
back are eight modular jacks for seven in- 
put devices and one output device. The 
EP-700 depends on a central PC to buffer 
and send output to the printers. 

To start your system, you designate a 
PC with a hard disk as a hub PC. You in- 
stall a COM-2 board, supplied with the 
EP-700, to add two more communications 
ports to the hub. A filat, six-wire cable 
from a DB-9 connector on one of the ports 
connects the PC to one of eight modular 
jacks on the switch. Another flat cable 
from port 8 on the switch to the second port 
on the COM-2 board sends output back to 
the hub PC. Once you’ ve installed the hub, 
you can connect up to six more PCs to the 
back of the device using six-wire cables 
and DB-25 or DB-9 connectors provided 
with the package. 

The EP-700 comes with seven floppies, 
one for each PC on the switch. You install 


iract FILE 


EasyPrint EP-700 

Server Technology Inc. 

140 Kifer Ct. 

Sunnyvale, CA 94086 

(800) 232-7729 

List Price: $899.95 

Requires: One serial port per PC and one PC 
with a hard disk and a senal and parallel port. 
In Short: A communications switch with a 
network look and basic features. 
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The EasyPrint EP-700 from Server Technology uses a PC as a server to control one serial printer 
and one parallel printer. You can attach up to seven satellite PCs to the server. 


and run memory-resident software on the 
hub PC to control the printers attached to 
COM} and LPT}, using about 50K in the 
process. On each satellite PC, you use a 
slightly different command to activate 
similar memory-resident software, using 
about 20K, to control your printer output 
to the hub. When you send information to 
your printer port on a satellite, the software 
reroutes the data to the switch; the data is 
then sent to the COM-2 board on the hub 
PC. The software on the hub PC spools the 
information first to the hard disk and then 
to one of its printers. 

The EP-700 comes with two manuals, 
an installation and quick setup guide and a 
reference guide. The installation guide is 
very brief, showing a picture of the way 
the PCs should be hooked up, some simple 
instructions for connecting the cables, and 





a short description of how to start the soft- 
ware. The reference guide gives you two 
pages on installing the hardware and six 
pages on installing the software. The re- 
mainder of the manual describes the soft- 
ware that runs on the hub and satellite PCs. 

There are few special features in the 
EP-700. On the hub PC you can specify an 
initialization file and a termination file for 
each printer that will contain characters to 
be sent at the beginning and end of the job. | 
On the satellite PC you can indicate which 
printer or hub will receive the data, and the 
time-out period needed to determine the 
end of the transmission. The EP-700 soft- 
ware also has forms control, which will 
stop the printing until you change the 
forms in the destination printer. 

The EP-700 is a little bit clumsy and not 
really made for the first-time user. The 
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TIME IS MONEY. 
er lel) iS OF THE ESSENCE, 
INTRODUCING 

THE SEIKOSHA SBP-10. 


The only 800 cps printer with 18 pins in a single head. 


As an MIS or data processing professional, you know « Epson ESC/P and IBM Proprinter emulation 
how important high speed, efficiency and reliability are _—_« Parallel and serial interfaces standard 
ina computer printer. An outstanding printer is worth * Bidirectional push/pull tractor with paper parking 
its weight in gold because it will save you time. effort « Front panel print mode controls with LCD readout 
and money... * Accepts up to 3 font cartridges simultaneously (2 font 
Introducing the SEIKOSHA SBP-10. It'll supply Ky Pes Pet certndae) 
you with all the essentials. Ata speed of 800 characters * Outstanding warranty 
PERSONAL TOUCH SERVICE 


per second, the SBP- 10 is an efficient. rapid-fire docu- 


ment producer. It lets you be Producing an outstanding printer is only half the story. 


The other half is service. 





more productive and cost- : : 

effective. The SBP-IO’s 18 pins q ee ba gs cate 
: : + A National Hotline number 

age co with'sharper resolu + 150 Authorized SEIKOSHA 


tion. We are the only manufac- 


turer to introduce 800 cps and Service Centers in the 


an I8 pin single-head in the f ale arenes ets 
el Sih 2 hous 
Ti ay 

ae ae UE Call today for a FREE copy 
* 800 cps draft/400 cps corres- Ceara eee iat 

pondence/200 cps NLO 1-800-422-7768 or ; 
« 18 pin wide carriage 1-201-5 5, 
« Rear/bottom/front paper feed UA 


We're Seikosha Amenca Inc., established in 1985 to be the 
North American arm for SEIKOSHA-branded printers. 


x Ani Two decades ago. we began to design and manufacture 
: high quality printers for Orginal Equipment Manufacturers 
¢ - (OEM)... our name unknown by users like you. Bul our 

7 tradition of makung quality technological products goes 


back nearly a hundred years (we're the world’s leading - 
re manufacturer of precision tmepieces including SEIKO. f - = 


‘ Pulsar and Lorus). Today, our goal is to be the first 2 
C »~ among printers with a name you can recognize 
. and trust. : 
= 
- ya ; i . 
 Selkosha * 
\ 


America Inc. 


L- . = Technology with the Human Touch .- 


“git (987 Seikosha Amenca inc 1111 Macarthur Bivd . Mahwah. Nj 07430 y 
wie ed trademarks Epson—§ Epson Corp , 18M —Intemnational Business Machines Corp. 
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Why Nearly % Mil 
Rely on Dac- 


Ease of Use. 
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$99.95 


The world’s best 
selling, full featured, fastest 
to install accounting package. 


Dac-Easy. Still the only full featured, higher 
os accounting software that can 

Ip you make your fortune — without cost- 
ing one. 


That's why, worldwide, hundreds of thou- 
sands of smart business people have already 
chosen Dac-Easy Accounting to computerize 
their companies. 
Dac is for your business or profession. 
From fast food to floristry to general retail. 
for services like law, medicine, dry clean- 
ing, real estate, accounting, consulting, 
automobile repair, dentistry, and interior 
decorating. 


Powerful Dac-Easy Version 2.0 has an 
advanced design that combines complete ease 
of installation and use with amazing system 
flexibility. It can help you make better deci- 
sions. Act faster. Manage smarter. Whether 
you have one company. Or several. Many 
departments in your company. Or one. 
Hundreds of employees. Or few. 


As slick as any on the market, Dac 2.0... 
features context-sensitive help, user-defined 
colors, unambiguous error messages, protec- 
tion against out-of-balance entries, pop-u 
windows, well-conceived menus and intelli- 
gent function-key assignments. Dac 2.0... 
is simply superb.” 


PC WEEK 


Dac-Easy Accounting has everything you need 
to run scar Basiieee at peak een Seven 
accounting modules are perfectly integrated in 
one system: General Ledger, Accounts Pay- 
able, ints Receivable, Inventory, Purchase 
Order, Billing and Forecasting. Data entered 
once is automatically posted to all modules. 


And Dac-Easy provides sample Chart of 
ts which most businesses can use with 
little or no modification. 


Wiite other companies try to market old 
technology at new prices, Dac offers you new 
Dac-Easy Accounting 2.0. With modern inter- 
face and fast, sa mance, its the best 
7 ipacts technology. Start 1988 right. Get 

best and say no to repackaged, repriced 
old technology.” 


KEVIN HOWE, PRESIDENT 
DAC SOFTWARE 


Version 2.0 is multi company: multi- 
departmental. It provides over 700 manage- 
ment reports. Records NCIS ee history. 
Makes billing fast and simple for service or 
inventory based companies. Supports point- 
of-sale invoicing. Offers complete financial 
analysis. Includes on-line and batch process- 
ing. And much more. Plus, free start-up sup- 
port is available for first time users. 








| P ; EDITOR'S 
1986, 1987 CHOICE 
lorid 1985-1987 


ac-Easy Accounting staged an astounding 
coup in the accounting category. .. of the 
World Class Awards: 


PC WORLD 


The nation’s top-selling accounting program. 
A flexible, inexpensive package with many 
unexpected features; surpasses the original 
version in look, organization, and ease of use. 
Dac-Easy Accounting continues to have a 
lineup of extras you'd expect to find only in 
expensive, high-end programs.” 


PC MAGAZINE 


Our other Version 2.0 products can make the 
accounting, poe even easier for your com- 
pany. Dac-Easy Mate allows you to view 
accounts, customer, product or vendor files on 
screen and print to screen; plus it has a fast 
backup utility that compresses files with- 
out leaving the program. With Dac-Easy RePort 

can quickly create custom reports, plus 
port any file to spreadsheet or database. 
Accounting Tutor includes a fast primer on 
accounting for your company, illustrations 
of the many types of area ert reports, 
and step-by-step examples of common busi- 
ness uses. 


Dac-Easy. The accounting system designed for 
small busines Arena . “s 


Now, the only 
full featured — 
accounting 
system you 
can set up & 
begin using 
in minutes. 





il, Turn hours into 

seconds by using the 

optional sample Chart of 

Accounts. it contains over 255 accounts 
and is fully modifiable. 


2. Answer five simple questions and 
you're ready to enter existing customers, 
vendors, products and services. 


3. Version 2.0 automatically sets up 
financial statements, interface table, finan- 
cial ratios and miscellaneous debits & 
credits. 


4. Press F7 key to set up existing inven- 


tory, customer and vendor balances, all 
updated instantly throughout the system. 

fou'll be able to print invoices —and start 
making money — just minutes after 
installation. 


5. Questions? See our totally new and 
expanded manual, which is filled with 
helpful hints, examples and illustrations. 
Or, press F1 for instant context-sensitive 
help. Plus, new Dac-Easy users receive ten 
minutes free support. 





lion Small Businesses 


Easy Software... 


Power. Value. 


$69.95 


Complete payroll 
management with the 
fastest selling payroll package. 


Dac-Easy Payroll outperforms programs cost- 
ing hureledsn Gen oud more. It can 

ive you are pa related information 
on every ame loyee. It can stand-alone or inte- 
ee pel ly Ps our eres beget ll 
nd it can mal ur uick, easy an 
hassle free. ene ae a 





Dac-Easy gets rid of the pain, problems and 
pressure of manual payroll. It automatically 
computes government withholdings (includes 
tax tables for federal, fifty states). Processes 
payroll and makes pa entries to the Gen- 
eral Ledger automatically. Dac-Easy also auto- 
matically calculates earnings codes for sales 
personnel by percent of gross or flat rate. 


Deeeey Payroll... not only manages 
payroll, but assists in keeping track of person- 
nel. It rates a ‘best-buy.’” 


IEEE SOFTWARE 


T ‘ve seen payroll packages selling for $500 
and up... this program ts just as good.” 


IN BUSINESS 





With Dac-Easy, you get W-2 printing with spe- 
cial fields, departmentalization of earnings and 
deductions, calculation of tips deemed as 
wages, fast check reconciliation, full mana 
ment reporting. It supports hourly and sala- 
ried employees. Handles weekly, biweekly, 
semimonthly, and monthly processes. And 
accommodates untimited number of employ- 
ees with up to 1,000 departments. 


You'll have quick access to vital information on 
employees. Like hire or termination dates, 
overtime, raises, reviews, vacation time, birth- 
days, sick leave, etc. Using Dac-Easy Payroll, 
you'll be able to create custom reports from 
such data to help you manage personnel even 


better. And Payroll Tutor provides a primer 
plus examples of management reports and 
everyday applications. 






$149.95 


Five great software 
packages, one low price: 
The Dac-Easy Bonus Pack. 


Save nearly 60% on suggested retail ee of 
five tremendous products when you buy the 
Dac-Easy Bonus Pack. Includes the Dac-Eas 
Accounting 2.0, Dac-Easy Payroll 2.0, 
Dac-Easy Accounting 2.0 and Payroll 2.0 
Tutors, plus popular Pop Up DeskSet Plus: 


$49.95 


Absolutely the best 
value in word processing 
today: New Dac-Easy Word If. 


Dac-Easy Word Il is a Salt to install and even 
easier to use. It has a 90,000 word spell checker/ 
dictionary with word search option, mail 
merge database, pull down menus, speed keys 
for power users, gratifyingly fast editor, com- 





“ 
Or reasons above and beveet the price, 
Dac-Easy Word II is immediately likable... 
The program abounds with conveniences char- 
acteristic of its more expensive counterparts.” 


PERSONAL COMPUTING 





plete windowing (up to four on one screen), 
automatic hyphenation, automatic headers 
and footers, full featured block command 
menu, context-sensitive help, and supports 
well over 200 printers. 
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$49.95 


An exceptionally 
easy, fantastically flexible, 
amazingly affordable database. 


Using Dac-Easy Base, you can quickly orga- 
nize, locate, and sort all types of alphabetic and 
numeric data. Like birthday or Christmas card 
lists, menus, inventories, addresses and phone 
numbers, etc. Designed for the beginner, Base 
has many power features, too! You can main- 








“ 

Dicey Base is similar to dBase Hin 
appearance, yet it improves upon it in ease of 
use, system limits, on-line heip ... and screen 
report layouts. The entire package is eminently 
user friendly.” 


PC MAGAZINE 





tain unlimited number of records with up to 
60 fields per record. Base includes program- 
ming language, MemoWriter, full reporting, 
dBase [I compatibility, and more. 


ao Back Guarantee: Unconditional ‘on all prod 
eee ee a a tart Dee Store tex tieocaun cneesh 


FC oF compatibies, 2 disk MS-DOS Eo or 00 
or dnves, or PO DOS or 
mode, color or 
{BM PC-DOS, MS-DOS, dBase Hi Dac Sottware, 
Inc.. 4801 Song Valley Rd. Bidg 110-8. Dafias, TX 75244 (514° & 3s" 
Desks available} 
CODE #120 


See Your Local Dealer or 
To Order Call Toll Free 
1-800-992-7779 
In Texas 214-458-0038 
In Canada, 1-800-387-9674 








Mdac software, inc. 
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manual spends a lot of time dealing with 
hardware interrupts and port addresses. 
The section on error messages suggests 
that you use DEBUG in some cases to 
troubleshoot problems. The forms-control 
feature requires you to leave your applica- 
tion and run a program to change the form 
and send a disk file to the hub. If you are 
the owner of the hub and the printer is 
busy, the manual warns you to expect a 
beep because it can’t spool your output. 
Not only do you lose SOK on the hub, but 
your software must share the CPU with the 
memory-resident software that’s cranking 
out reports. 

The EP-700 uses virtual printers and 
hard disk spooling in much the same way a 
network does, without the high cost. How- 
ever, many of the other printer sharers 
have better features and large, sophisticat- 
ed buffering capabilities. You may want to 
look at alternatives to the EP-700 if you 
want to do your printing tasks without ty- 
ing up your PC resources. 


hs 
VIA-WEST INC. 


Via-West CA-4 
The Via-West CA-4, from Via-West, is 
one of four device sharers available from 
the Tucson-based company. Enclosed in 
an austere 3- by 9- by 9-inch gray box, the 
unit has four serial ports that share one 
master serial port. On what appears to be 
the back of the unit is a power cord for the 
built-in power supply and a DB-25 female 
connector for the master serial port. The 
other end of the unit has four DB-25 fe- 
male serial ports, a power indicator light, 
and a status light for each of the four ports. 
You connect your PC serial port to the 
CA-4 with female-to-male null modem ca- 
bles. From the master switch you run a 
male-to-male cable that crosses pins 2 and 
3 and connects pin 5 on the CA-4 to pin 20 


on the printer. To set all of the port charac- | 


teristics, you must remove four screws to 
open the case and access the jumpers and 
DIP switches inside the unit. No software 
commands modify the ports. 

There are very few parameters that can 
be changed on the CA-4. You can set the 
baud rate from 150 to 19,200 and adjust 
parity, data bits, and stop bits. The time- 














The Via-West CA-4 has a master serial port that scans four ports and locks onto the first 
transmission signal it receives, then completes the job before moving to the next signal. 


out period at the end of the print job is set 
for 1.7 seconds and adjustable from .105 
to 13.4 seconds. Requests to send and 
clear to send can be set for hardware hand- 
shaking or XON/XOFF codes. You can 
change the master port to a different port. 
When used as a printer sharer, the CA-4 
scans the four ports for the first CTS re- 
ceived from the input device, locking onto 
it until the transmission is complete. In the 
address mode, you send a one-character 
control code to the unit and it will lock the 
master port onto the port indicated by the 
code. The unit can now transmit in both di- 
rections. Using jumpers, you can select 
printer sharing, address mode, or both. 
The documentation provided with the 
CA-4 is very short and very technical. It 
goes into great detail about voltages, dwell 
times, and EPROM settings for changing 
control codes. There is also a two-page 


summaty that again describes in technical 
terms the functions of the CA-4. The sum- 
mary also has a diagram showing pinouts 
and cable configurations for attaching PCs 
and printers to the device. 

The CA-4 is not for the timid user. It 
takes a hardware technician to explain 


pr 
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Via-West CA-4 

Via-West Inc. 

Tucson, AZ 85705 

(602) 623-5716 

List Price: $450 

Requires: Serial port. 

In Short: A simple. no-frills device sharer 
for serial equipment. 
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If you'd like a compelling reason to choose one 
of the 24-wire Star Signature Series Printers, here 
are three: y 

Spreadsheets, graphics, and text. 

As one of the most advanced dot matrix printers 
on the market, the Signature Series brings new life to 
spreadsheets, graphics, and text—in le clarity 
and resolution to every print-out. 

Team your PC with our Signature —and know that 
the image you pint will make you look your very best. 

uals e Signature Series de you 

ly. impressive Letter Quality print-outs. 
And superior resolution graphics. That means 
convincing correspondence, great graphics, powerful 
presentations. ImagePower™ in every print-out. 


GE Seti! The advanced features of our -to- 
Jott. se front panel put complete control 
of important functions right at your fingertips. 
Vbusall At a touch, choose from print pitch, 
brsalilily. r length, form feed, and 
optional interchangeable fonts. And with a built-in 
buffer—expandable in our top model to 32K—you 
can work on one project, while printing another. 
fpeed, The Signature Series can produce drafts 
as fast as 300 characters per second. 
And superb true Letter Quality at up to 100 cps. 
You can’t beat the Signature Series from Star. 
Because when your print-outs look better, so do you. 
For more information on how a new Signature 
can do wonders for your image, call 1-800-447-4700. 


Har Agnatire 


THE 


IMAGEPOWER 


PRINTERS 
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much of what the manual says. Once you 
do figure it out, you’ll find that it has few 
capabilities other than switching four ports 
to one printer or possibly sharing a single 
modem. Using jumpers and DIP switches 
makes it difficult to reconfigure the CA-4 
if the shared device changes. With cables 
coming out both ends of the box, it is also 
hard to arrange the cables on your desktop 
in an orderly fashion. 

The Via-West CA-4 is a basic device 
switch for simple sharing applications. 
You get no frills, no buffering, and few 
features to streamline its operation. Leave 
this one to the experts. 


















Pie. ee ws od 
WESTERN TELEMATIC INC. 
Lasernet Model 
PSU-82C 


The Lasemet Model PSU-82C is one in a 
series of printer sharers available from 
Western Telematic, a company with 23 
years of data communications experience. 
Not much larger than an 80-column dot 
matrix printer, the Lasemet has eight serial 
input ports and one serial output port, all 
using DB-25 connectors, and an additional 
parallel output port using a Centronics in- 
terface. The box is solid and well con- 
structed, with the ports evenly spaced at 
the back of the unit, and status lights, con- 
trol buttons, and port-busy indicators dis- 
played on the front. 

The Lasernet comes with a built-in 
power supply and two setup switches on 
the back of the unit for configuring the 
ports. To connect your PC, you use your 
existing printer cables to plug into the back 
of the device. You can then connect the 
unit to a parallel port on the back of your 
printer with a Centronics-to-Centronics 
parallel cable, or to a serial connection 
with a straight through, male-to-male ca- 
ble. Lasernets can be daisychained by con- 
necting the serial output port to a serial in- 
put port on another Lasernet. 

Port configurations can be set up using 
DIP switches in the back of the unit or with 
software commands. With the switches, 
you can set the default communications 
parameters for all the input ferts and the 
default output port. In addition, you can 
| establish the initial settings for the time-out 














The Lasernet Model PSU-82C from Western Telematic comes with a built-in power supply and two 
Setup switches for configuring the ports. Ports can also be set with software commands. 


period before Lasemet selects another port | memory, and it can accept and buffer input 


and for sending top-of-forms at the end of a 
job. Once you've set the switches, you 
press the buttons on the front of the unit to 
write the new settings into the Lasernet 


memory. 

Since the DIP switches set all the ports 
to the same state, you must send software 
commands to Lasernet to customize the 
configuration. Commands start with a 
five-character sequence, ‘‘[:JI,’’, and are 
followed with abbreviations for changing 
communications parameters, start-of-job 
and end-of-job messages, time-out delays, 
and printer reset commands separated by 
commas. You can also use them to switch 
between the parallel and serial printer. 
You can send the commands with your 
word processing document, with DOS 
TYPE and COPY commands, or with LA- 
SERNET.EXE, a simple interactive pro- 
gram that helps you build the command 
strings and send them. An optional memo- 
ry-resident Program, QTERM, is also 
available to perform the same function. 
Each Lasernet can hold up to 2MB of 


good expanston capabilities and support. 
| CIRCLE 684 ON READER SERVICE CARD 


simultaneously from all eight input ports. 

To expand the number of devices shar- 
ing a printer, you can connect the serial 
output port from one Lasernet to a serial in- 
put port on another. The status lights in 
front of the device indicate which port is 
sending, as well as the amount of buffer 
memory that is still available. 





! 
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Lasernet Model PSU-82C 
Westem Telematic Inc. 

5 Sterling 

Irvine, CA 92768 

(800) 854-7226 

(714) 586-9950 

List Price: With 256K, $995, with 512K. 
$1,095; with IMB, $1,195; with 2MB, 
$1,495. 

Requires: Serial port for configuring ports. 
1 | InShort: A full-featured pnoter sharer with 
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@ DEVICE SHARERS 


j ad 
peeegort. tos 
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© Logical Connection 
@ PrintDirector MS-10SP 


Your choice of device sharer or 
printer sharer will depend on your 
PC environment and the problem 
that you are trying to solve. A work 
group with low-volume output and 
simple word-processing require- 
ments may need only a simple box 
with many input ports and no job 
controls, sharing a single laser 
printer. Others may need to share 
sophisticated laser printers for 
desktop publishing, as well as mo- 
dems and plotters that require 
switching between serial devices 
and faster parallel devices. 

Shared environments seldom re- 
main static, and the sharing equip- 
ment should be able to handle 
changes easily. It should be easy for 

| the user to switch devices and con- 

' trol printers from within an applica- 
tion without having to learn and use 
technical commands. 

Because of their depth of fea- 
tures, expandability, and stream- 
lined user interface, we chose the 
Logical Connection and PrintDirec- 
tor MS-TUSP as Editor’ s Choices. 

Fifth Generation Systems’ Logi- 





The documentation is brief, but it con- 
tains enough information to help you use 
the Lasemet properly. You are provided 
with pinouts, suggested configurations, 
and part numbers for ordering the cables 
that you will need to complete your con- 
nections. Instructions for sending com- 
mands are simple but easy enough to fol- 
low once you understand their 
methodology. 

The Lasernet is well thought out, with 
few shortcomings. It comes with a work- 
sheet to help you configure the ports, but 
you need to understand communications 
terminology to really do it right. Although 
you can specify time-outs from 4-second 
to 5 minutes, you are limited to ten prede- 





cal Connection brings flexibility 
and ease of use to the complicated 
world of device sharers. For $495, 
you get a printer buffer, a serial-to- 
parallel converter, and PC-to-PC 
connections all in one box. You can 
combine a variety of serial and par- 
allel input and output devices and tie 
multiple Logical Connections to 
build a sophisticated network of 
shared peripherals. Powerful soft- 
ware smooths the setup of each de- 
vice, and pop-up menus make it a 
snap to change devices. 

For the dedicated printer shar- 
ing environment, the PrintDirector 
MS-I0SP from Digital Products is a 
heavyweight in a crowded arena. 
The MS-IOSP gives you valuable 

front panel controls and indicators, 
easy-to-use setup software, a large 
buffer, and powerful job control fea- 
tures. The six serial ports and four 
parallel input/output ports give you 
tremendous flexibility in connecting 
PCs to printers and maximizing 
their use. The $1,395 price tag isn't 
trivial, bat the sophistication of this 
product is worth the price. 





fined time-out periods. Since the DIP 
switches affect all ports, you are forced to 
use somewhat simple software to custom- 
ize the device. However, with a little help 
from some of your fellow PC users, you 
should be able to deal with these items. 
The Lasemet is a no-nonsense, full-fea- 
tured printer sharer that’s good at its job. It 
lets you know what’s going on, and it 
seems to handle up to eight serial devices 
quite well. PC] 


Mike Falkner is an independent micro- 


computer consultant in Orangevale, Cali- 
Jornia. He contributed to PC Magazine’s 
special accounting issue (September 15, 
1987). 
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PC voice 


mail, 
nowonly 


$199. 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WATSON 
(in Mass., (617) 651-2186). 
To order, call 1 (800) 
533-6120 (in Mass., 
(617) 655-6066). 


Natural MicroSystems Corporation 
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HI 


A Feeding Frenzy. 


We realize if you're looking for a fast, letter- 
quality printer, there's a few out there to choose 
from. We should know, we've developed some of 
the very best. 

But if youre looking for a printer that’s not only 
fast, but can easily devour any job eu throw at it, 
youd best look at the new Toshiba P351SX 24-pin 
dot matrix printer. 

Take envelopes, for example. The P351SX 
comes with an optional automatic envelope feeder. 
That way your envelope is printed with the same 
speed and ease as your document. 

We even replaced the hassle of dip switches 
with our new front panel. So you can make all your 

choices at the touch of a button. 

| But we wanted to make your print- 
ing jobs even easier still, so 

we added a few more conven- 
ient features. 
"hy Like the unique ability 
to print six-part forms 
a with each part as legible 
Se as the first. Plus a built-in 


I = 
u { 
‘ t 


= 





tractor and tear bar. A fanfold bypass. An autoload 
lever. A multistrike film ribbon. IBM Proprinter 
and Graphics Printer Qume Sprint 112 Toshiba 
and other popular printer emulations. And 

a 64K buffer. 





But rest assured, none of these features were 
added at the expense of speed. Because the 
P351SX zips merrily along at an amazing 360 cps 
for draft and 120 cps for letter quality. 

All of which means the P351SX printer will 
quickly polish off any printing job. From letters and 
envelopes to graphics and full-sized spreadsheets. 

And that’s an appetizing thought for any 
busy office. 

For the name of your nearest Toshiba printer and 
computer dealer, call 1-800-457-7777. 


[BM and Proprinter are registered trademarks of International Business 
Machines Corporation. ?Qume Sprint 11 is a registered trademark of Qume Corp, 


In Touch with Tomorrow 


TOSHIBA 


Toshiba Amenca, Inc., information Systems Division 


o most 


| Americans, Waterloo is the 


place where Napoleon met 
defeat. But when Canadians 
hear the name Waterloo, they 
think of high tech. The Uni- 
versity of Waterloo in Water- 
loo, Ontario, is the launching 
pad for many high-tech enter- 
prises. One of its best-known 
academic/commercial enter- 
prises is a set of fast FOR- 
TRAN compilers for IBM 
mainframe systems. A rela- 
tively new export from those 


| hallowed halls is a local area 


network operating system 


| named Waterloo Port. 


Port was developed in 
1980 as a research project in 
real-time portable operating 
systems that could be moved 
to various processors. When 
the project was spun off as a 
corporate venture, the design- 
ers applied the architecture of 
the operating system to a net- 
work for personal computers. 


@ CONNECTIVITY: A CONTINUING SERIES 8 


MAKING 


CONNECTIONS 
Waterloo 


Port 


Historians associate Waterloo with 
defeat, but the Waterloo Port local area 
network is a winner. It provides 
a sophisticated graphics interface and 
shared resources in a LAN environment. 
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Waterloo Microsystems 
now has offices in Atlanta, 
and it markets versions of the 
Port network operating sys- 
tem for its own ARCnet and 
IBM's Token-Ring network- 
ing hardware. The Waterloo 
Port network, which includes 
the Waterloo Port operating 
system and Waterloo ARC- 
net, competes head-to-head 
with networks marketed by 
Novell, 3Com, IBM, and oth- 
er companies. 

Like IBM's PC LAN, Wa- 
terloo Port is a peer-to-peer 
network. Every workstation 
can share its internal hard disk 
drives, printers, and other 
peripherals with stations 
through the network. Unlike 
the situation with the IBM 
network, however, the shared 
drives must be formatted in 
the special Port operating sys- 
tem format. DOS-configured 
drives cannot be shared. Each 
workstation can host up to 





@ WATERLOO PORT 


t 
WO ck FILE 


Waterloo Port 

Waterloo Microsystems 

3597 Parkway Ln., #200 

Norcross, GA 30092 

(404) 443-9252 

List Price: Waterloo ARCnet card. $595: 
Waterloo Port (5-station-maximum configu- | 
ration), $1,895; Warerloo Port system up- 
grade beyond 5 stations. $995; Waterloo 
532K RAM card, $695; Waterloo 1MB 
RAM card, $995; ARCnet active hub, $795, 
ARCnet passive hub. $315. 

in Short: This local area network hardware 
and software system allows every worksta- 
tion to contribute resources to the network 
and run several Port applications simuita- 
neously. Itis far removed from MS-DOS, 
however, and requires significant training to 
instal and maintain. Best suited for develop- 
ers of multitasking software for vertical applt- 


cations. 
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three printers and share them through the 
network. This restriction gives you the first 
hint that Port is a very ‘‘un-DOS-like”’ net- 
work. 

Waterloo Microsystems sells special 
RAM expansion cards for use on servers 
and workstations. The purpose of the cards 
is to get the Port software out of the DOS 
address space. With one of these cards 
($695 for 512K) in a workstation, you 
have a full 640K RAM open for applica- 
tions. 

These Waterloo memory cards do not 
respond to the standard EMS configura- 








used as the main address for the Port oper- 


from Intel and other companies function 
normally in Port-equipped workstations. 
The Waterloo memory cards can interface 
with the AT’s 16-bit wide bus or with the 
8-bit bus of the PC. The Port documenta- 
tion includes a memory map of the AT that 
is helpful in setting the memory locations 
for the Waterloo RAM expansion cards 
and other cards. 

The technique of tucking the network's 
operating system away in its own dedicat- 
ed memory is unique among today’s PC- 
based networks. Some network operating 
systems steal almost 200K of RAM from 


{ 

















tions, and standard EMS cards cannot be | 


ating system. Nonetheless, EMS cards | 





the applications. Port leaves every byte 
DOS will address free for applications, but 
you must pay the price for the extra RAM 
card. If you don’t buy the Waterloo added- 
memory card, a minimum of 182K of sys- 
tem RAM and probably a lot more (de- 
pending on the number of shared files and 
printers) is taken by Port. Moreover, DOS 
and the application program use memory 
on top of the minimum used by Port. The 
bottom line: without added memory, you 
can’t run many useful programs. 

There is a version of Port for the IBM 
Token-Ring Network and a version for 
Waterloo’s own ARCnet network hard- 
ware. With Port, you can’t mix cards in 
the same machine to form an intemal net- 
work bridge, as you can with the Novell 
and Banyan network operating systems. 
Waterloo offers an optional Port Internet 
Gateway software package that will join 
multiple Waterloo ARCnet and IBM To- 
ken-Ring networks. The Port operating 
system works only with the ARCnet and 
Token-Ring interface cards, not with those 
of other manufacturers. 

Like Novell's NetWare and Banyan’s 
VINES—and unlike IBM’s PC Local Area 
Network Program and other MS-DOS- 
based products—Port really is a multitask- 
ing operating system. Unlike any other 
network operating system, Port puts this 
multitasking environment on every station 
in the network. The Port software in every 
station emulates NETBIOS and executes 
DOS calls. DOS is one task nunning in a 
multitasking environment. 

Multitasking applies only to Port appli- 
cations, and there are few of those. Port 
won't let you run two DOS applications on 
the same workstation at the same time. 

Our experiences with DEC VMS and 
AT&T UNIX systems using the same 
techniques on only the server (“‘Making 
Connections: DEC Meets DOS,”’ PC 
Magazine, September 29, 1987, and 
‘*Making Connections: AT&T's 3B2/600 
and StarLAN,"’ October 27, 1987) show 
that when operating systems pass calls to 
other operating systems, the response time 
slows down. It is no surprise, then, that 
performance is a major limitation of the 
Port system. Our benchmark test results 
show Port's performance times to be much 
slower than those of competing products 
like 3Com’s EtherLink network or an IBM 








rity 


The Connectivity 
Decision Guide 


This chart is designed to help you select 
from among the many information-transfer 
and resource-sharing alternatives. As you 
can see on the chart, if all you really need 
to do is exchange tiles or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organiza- 
tion has not already invested heavily in 
PCs or DOS programs, then a minicom: 
puter might meet your needs more eco- 
nomically. But if you want many users to 
share data fites simultaneously under 
DOS. a LAN may be the best alternative. 
Once you've decided on a LAN, the need 
for station-to-station resource sharing and 
other factors will influence your network 
purchasing decision. 


Because manufacturers inciude many 


different features in their networks, some 
products will not fit neatly into one 
decision box in this guide. You'll also find 
that the lack of differentiation between 
LANs is becoming as large a problem in 
the LAN industry as the lack of standards 
was 2 years ago. But overlapping features 
and technical similanty between networks 
are good news for potential bu'vers. They 
will let you concentrate on more-traditional 
factors such as dealer support and price 
instead of on more-technical con- 
siderations. 


Reviews originally appeared in 
PC Magazine: 


Black marker indicates current issue 
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December 9, 1986 

December 23, 1986 

January 13, 1987 

January 27, 1987 

February 10, 1987 

February 24, 1987 I 
March 31, 1987 

April 14, 1987 

May 26, 1987 3 
June 9, 1987 

June 23, 1987 

July 1987 

August 1987 
September 29, 1987 
October 27, 1987 
January 12, 1988 
January 26, 1988 | 
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LANstations 


aaCorvua Diaklass PC Workstation 
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nme Media-sharing LANs 


®@ Digital Equipmant Corp.'s DECnet with 
VAX VMS Services for MS-DOS 
@ IBM Corp.'s Token-Ring Network 

§ Watartoo Microayetems' Weterioo Port 





Fiber-optic LANs ; 


§ Codenoll Technology's Codanet 
§ Fox Reasarch’e 10-NET (liber varalon) 
¥ Proteon’a ProNET-t0 p320x 
£ Pure Date's ARCnet (fiber version) 
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Waterloo Microsystems markets a network based on the ARCnet standards. Network interface 
cards in every station connect to a hub that is either active (powered) or inactive. The Waterloo 
Port networking software resides in every workstation, and DOS runs as an application under 
Port. Every station on the network can act as a server, contributing hard disk drives, printers, and 
other devices to the network. But only drives formatted under Port can be shared. 


Waterloo Microsystems’ Waterloo Port Topology 
(Media: Coaxial cable) 








PC AT server running Novell’s Advanced 
NetWare/286. 

Port’s unique file structure is (like those 
of UNIX and DOS) an inverted tree with a 
root and branches. In the Port system, files 
are designated as firm types of files at the 
time of creation; this is in contrast to the 
use of extension names as in DOS. Permis- 
sion files, for instance, are specific types 
of files that can exist on any and all ma- 
chines in the system. 

Port emulates the commands and func- 
tions of NETBIOS. This means that net- 
work communications gateways, electron- 
ic-mail programs, and other applications 
and communications functions using 
NETBIOS will run under Port. 

After our evaluation, Waterloo an- 
nounced X.25 and asynchronous gateway 
products for Port. According to the an- 
nouncements, neither of these options re- 


| quires a workstation dedicated to the gate- 


way task. 


GRAPHICS INTERFACE Despite its 
large-computer, dumb-terminal, and com- 
mand-line-driven heritage, Port has a so- 
phisticated graphics interface. This inter- 
face doesn’t borrow from Windows, the 
Macintosh, or any other typical PC-related 
design. Instead of using the desktop analo- 


gy common to micro applications, Port | 


bases its interface on the concept of an of- 
fice suite through which you gain access to 
the resources of the network. 


The initial Port screen represents a suite | 


of offices with doorlike icons leading to 
various functions and applications. Each 
user must present credentials (a password) 


| on entering the suite. After you pass 


through an office door (which, of course, 
can be locked by the administrator), the 
screen changes and provides a representa- 
tion of filing cabinets, printers, and other 
pieces of useful office furniture. 

The icons eliminate the need to remem- 
ber acommand and type it. They provide a 
single-stroke solution to the question of 
how to start an application—and a visual 
cue as a memory aid. Some users love 
them, and others hate them. But those who 
don’t like icons don’t have to use them. 
You can pass commands to the networking 
operating system through the keyboard or 
from batch files. 

Icons come in two flavors: doors and 
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Port has a sophisticated graphics interface. The screen above depicts two different kinds of icons: 
doors and activities, which lead to various functions and applications. 







LAN used several workstations equipped 
with standard IBM PC monochrome video 
monitors. 

You don’t need a mouse to use Port, 
but it helps. The mouse driver in Port is 
ballistic and provides what PC Magazine 
columnist John C. Dvorak calls accelerat- 
ing accelerations. The faster you move the 
mouse, the farther the cursor goes. If you 
don’t use a mouse, the ring menu on the 


activities. The doors lead to rooms where | 
other activities take place. When an icon is 
selected, the monochrome image changes 
to bold characters; the colored image tums 
yellow. 

The icons have parameters tailored to 
the users. The user ID carries the informa- 
tion used by the Port operating system 
when an icon is selected. Individuals other 
than the system administrator are encour- 
aged to arrange and use the icons them- 
selves. The icons are contained in an icon 
library, and they can be created with any 
text editor that produces ASCII files. The 
Port operating system includes a nice edi- 
tor that can be used for this purpose. 

The file behind an icon provides the file 
names of the office contents, a label for the 
icon, the name of the file where the picture 
for the icon resides, the help file that is 
called if you request help for this icon, and 
the command executed when you select 
the activity. The file containing the icon 
also includes information that lets you re- 
move, copy, move, and examine it. 

Since the system builds Port’s icons 
with ASCII characters, a PC running in 
this network doesn’t need a color monitor 
or a graphics interface card. Our test-bed 











cial function keys. 

The Port graphics system runs multiple 
windows. The program doesn't use a tiling 
scheme, however, and a window always 
occupies the entire width of the screen. 
You vary the height of the window using 
the Plus and Minus (grow and shrink) 
keys. If several windows are on the screen 
simultaneously, they appear as strips 
across the screen. Whenever a window is 
removed from the screen, any windows 
below it move up, so the unused space on 
the screen is always at the bottom. 

One line on the screen is reserved for a 
list of windows, and you can always indi- 
cate the window you want to use. The user 
interface is designed with consistency in 
mind: windows, applications, and options | 

























top of the Port screens responds to the spe- 















are always selected the same way. 

The bad news is that the Port window 
system works only for Port applications 
such as the integrated text editor. Since 
DOS applications are nun as close to the 
‘‘native”’ mode as possible, a DOS session 
takes up the full screen. You could edit 15 
files at once with Port’s word processor, 
but one WordStar editing session takes the 
entire attention of the screen. 

You don’t have to use the Port icon in- 
terface. When you configure a workstation 
in the network, you decide whether that 
station will see the graphics interface or 
simply move into an application. You are 
also offered a choice at boot time, so you 
can choose whether you want to enter the 
Port LAN or whether you just want to run 
local DOS applications. 






UTILITIES The Port operating system 
has good built-in utilities, including a pop- 
up calculator and a full-screen text editor. 
The calculator provides the basic math op- 
erations, plus many scientific functions 
such as degrees, radians, log, and arc. 

The editor is handy for creating and 
changing command files and DOS batch 
files. It is relatively simple to use, but pow- 
erful enough to include word wrap, block 
moves, justification, and centering. The 
special-function keys represented in a 
menu at the top of the screen select many 
of the program’s tasks. The Port text editor 
includes a mouse interface, handy for 
block moves and other functions. 

The multitasking aspect of Port comes 
home to you when you initiate an activity 
called browsing. Browsing is a very so- 
phisticated version of what happens when 
you type DIR in DOS with several differ- 
ent criteria attached. The concept in Port is 
that you initiate a browse activity over an 
entire hard disk or a subset of a hard disk 
using certain criteria. You can then initiate 
a browse over the same files using a differ- 
ent criterion in another window. When the 
selected files are displayed in a window, 
the special-function keys allow you to se- 
lect functions such as editing files with the 
Port editor, creating and erasing files, and 
climbing up or down the file structure. 





INSTALLATION The Port system’s 
manual is covered in soft Canadian elk 
skin, which is just as well because you'll 
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lot of computer for 


Bentley-286/12 


pe... $1129 


12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, 


keyboard. 


© With 40MB HD MiniScribe, 28ms .......91679 
© With 70MB HD MiniScribe, 28ms........91979 


Bentley-286/10 
tree 


Base System oo... ..cecceeeeeeeees 
10MHz 80286 processor in a compact chassis, Phoenix 
BIOS, 512KB RAM, 1.2MB floppy drive, dual floppy/hard 


your money 


$899 


drive controller, 200-watt power supply, keyboard. 


¢ With 40MB HD MiniScribe, 28ms ....... $1449 
¢ With 70MB HD MiniScribe, 28ms........1749 


Bentley Computers ... The Price/Performance Leaders! 


Monographics Card 
Text mode 80 col x 25 
characters, graphics mode 
720 x 348, parallel 


Samsung 
12" flat screen with 
65 tilt and swivel base 


$95 
. $139 


ex 


EGA Card 

640 x 350, 256KB 
display RAM 
EGA Combo 
EGA card and monitor 


| | |_| 
Color Card 


High resolution color 
graphics card 


Color Combo 
EGA card and monitor 


Mono Combo 
Monographics card and monitor .... . ... 


8 fn itl fi 
$149 14” high ae $349 


Color Monitor 
$6 69 14" CGA monitor . 


_ $315 


NEC Multisync-The 
clite monitor, Adjusts to any 
horizontal frequency bet- 
ween 15.5KHz and 25KHz. 
Resolution up to 800 x 560, 
and supports both analog 
and TTL inputs. Thirteen- 
inch screen, 


Modems-all Bentley 
modems are compatible with 
all popular communication 
standards and have auto 
answer, auto redial, and auto 
voice/data switching. Exter- 
nal modems include LED 
status indicators and require 
modem cable for hookup. 
300/1200 Baud 

Internal Modem .....$79 
300/1200/2400 Baud 
Internal Modem ,...$169 
300/1200 Baud 
External Modem....$119 
2400 Baud 

External Modem ... $189 


More memory, 


MFC-A six-function expan- 
sion card: 384KB RAM, 
serial port, parallel port, 
game port, clock-calendar 
with battery backup, and 
utility software. 


MEM-576-Memory expan- 
sion card that fits in a short 
slot and supports either 
64KB or 256KB chips. 
Comes with OKB, expan- 
dable to 192KB, 284KB or 
S76KB. 


Only ere eo> 


Memory Chips-~(Sets of 10) 
64K chips (I50ns) 

64K chips (i20ns) 

128K chips (1SOns).... 
256K chips (150ns) 

256K chips (120ns) 


256K chips (I00ns).... .$45 


AT HO-Seria! port and 
parallel port. 


more power... 


AT-MFC-for IBM PC 
AT® . Up to !.SMB 
memory expansion, serial & 
parallel port. 


EMS-Expanded-Memory- 
Specification card compati- 
ble with the Lotus/Intel 
Memory specification. 
Comes with OKB, expan- 
dable to 2MB. Includes 
utility software. 

PC Version 

Only oo ceeece es $99 


AT Version 


Coprocessors 

8087-3 (SMHz) 

8087-2 (8MHz).... 
80287-6 (6MHz).... . 
80287-8 (8MHz) 
80287-10 (1OMHz) 


PC WO-Serial port. 
parallel port, game port, 
and clock-calendar with bat- 
tery back-up. 








nty! 


=x, 


... plus a one-year warra 





Bentley-286/8 Bentley Turbo-10 
Bae Se ee $799 sae Sean sone oceceses 449 


8MHz 80286 processor in a compact chassis, Phoenix BIOS, Turbo-charged XT-compatible 8088 processor running at 

512KB RAM, 1.2MB floppy drive, dual floppy/hard drive 10MHz, 640KB RAM, one 360KB floppy drive and controller, 
controller, 200-watt power supply, keyboard. eight expansion slots, 150-watt power supply, keyboard. 
® With 20MB HD Seagate, 65ms .......... ¢ With 30MB HD MiniScribe, 55ms......... 
¢ With 40MB HD MiniScribe, 28ms ....... ¢ With 40MB HD MiniScribe, 6ims 





MiniScribe 
Hard Disk Drives 


High Quality ° High Storage Capacity 
High Performance ¢ Low Price 





Internal Tape Backups-Avoid disk swapping: 
streaming tape for your IBM PC® . PC AT® , or 


One-Year Warranty compatible. 
Both drives feature an average access lime of 28 milliseconds, The drives’ positioning systems Zhe $389 0 $757 
use a rugged Itnear voice coil actuator that eliminates head skew problems. Microprocessor-aided For the PC For the AT. 


control provides fast. accurate head positioning, Superior head/disk tracking 1s achieved through 
the use of Whitney technology head sliders and flexures. With MiniScribe’s fail-safe actuator 
lock, the head positioner és retracted and locked at power-down, elimating data zone contact. 
Partitioning software is included so you can take advantage of the full storage capacity. 


42MB..... 





Computer Products 
1700 Sull Meadow Cove Round Rock. Tx. 78681 


Amuzing pnices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee. 
No surcharge for MasterCard, VISA, COD, or 
eashier’s check. Fortune 1000, university, and in- 
stitution purchase orders accepted with approved 
credit. Phenomenal savings with a one-year 





PC Hard Disk Kits- 





warranty. 

Quality 30MB and 40MB hard disk kits for the IBM PC and - 

compatibles. Each kit includes a half-height Winchester hard 

disk. hard disk controller, cables, software, mounting hard- 

ware, and canine illustrated fanatuation saaiual at 360KB Diskette Drives- Order Toll Free 
30MB MiniScribe (5Sms) .. .. $339 Conventence and compatibility. 800-234-4442 
40MB MiniScribe (6Ims).. . $399 [Rep HON ooo eeogan $99 , 003 
pONn For ATs ........ $109 In Texas Call: 800-777-7 










For the Compaq Portable .........0.. 0.000005 Tech Support: 512-250-8202 


























@ WATERLOO PORT 


Benchmark Tests: 
Waterloo Port 





LABS 


Waterloo Port networking system 
tums in significantly slower times than 

other networking products we have tested. 
The slow response most likely results from 
the detailed interaction of the layers of 
DOS and Waterioo Port operating systems. 
Performance doesn't degrade markedly as 
more workstations are added, but the sys- 


tem starts slow and stays slow. 
Network Speed Under Load 
Performance Times 
(Times given in seconds) 

Zero 
Server interface cerd Softwere stations 
@-MHz IBM PC AT Waterloo ARCnet Waterioo Part 1,144 
3Com 3Server3 EtherLink 3+ Share 306 
8-MHz IBM PC AT EtherLink Advanced NefWare/206 264 
Hard Disk Access Load 
Performance Times 
(Times given in seconds) 

Zero 
Server interface card Settwere stetioss 
6-MHz IBM PC AT Waterloo ARCnet Waterloo Part 620 
3Com 3Serverd EtherLiek 3+Share 155 
6-MHz IBM PC AT EtherLink Advanced NetWare/2a6 136 


Oeo Two Three Four Five 
etatice stations = atstioee = stations §=—atetions 
1,153 1,222 1,315 1,402 1,488 
432 §29 651 781 868 
280 301 310 322 45 
One Twe Three Four Five 
statlos Gtatione _statioes stations _etations 
632 665 628 927 1,056 
227 330 419 $22 620 
150 162 174 182 187 


The PC Labs LAN benchmark tests are written in C and 
are independent of commercial software We ran the 
fests on a test-bed of five 8-MHz IBM PC ATa. For our 
test-bed to better simulate the conditions on a medium- 
siza network of 20 or more workstations, we have de- 
signed these loading tesis so thet a single station repre- 
senta five to ten times ihe load ol a user performing an 
interactive task (for example, updating records} on a 
network, 

By themsetves, the elapsed times reported in these 
tests ara not meaningful. They are valuable onty when 


used to compare the performance of two or more sys- 
fems running under near-identical conditions Accord- 
ingly. we include the tests run on our Editor's Choice 
configuration of a 3Com 3Server3, 3 + Share software, 
and EtherLink interface cards to provide a point of com- 
panson. We aiso show resutts from a network of Novell's 
Advanced NatWare/286, EtherLink cards, and an (BM 
PC AT as the server Advanced NetWare Is our Editors 
Choice for networking software, and our tested configura- 
tion la a typical one. 


The Network Speed Under Load and the Hard Diek 
Access Load benchmark tests measure the time 
needed to perform a standardized task on the network, 
White the actual work loads used for these two tests. 
(described later) are dilterent, we used the same proce- 
dures tor both % obtain the alapeed times shown here, 
we ran a benchmark program performing a sequential 
creale, a sequental write, a sequential read, a random 
write, and a random read of a large file. The record sizes 
used in these activities systematically rotate between 
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16K, 4K, and 512 bytes. The numbers shown in the three- data file, changing the data each time. For systems with 
dimenaional disk caching, the ioad on the hard disk is even smaller, 
since cached systems typically pertorm a disk write but 


The Hard Disk Access Load test heavily toads the 
hard disk and diek-caching system. To do this, each sta- 


chart are the total time necessary for all of 
{these operations. We ran the test on all our ATs to ioad 
the network while timing just one of them. We then re- 










each station continuously read and write its own t-byie cache, which forces a disk read, as does any write. 











spend a lot of time with it in your lap as you 
try to install and maintain this operating 
system. The concepts used in Port are a lit- 
tle further from DOS than other popular 
network operating systems. You have to 
stretch further, 

DOS users will not like the fact that 
Port is case-sensitive. You have to type 
user names and other command-line en- 
tries using the right combination of upper- 
and lowercase characters. Port file names 
use a forward slash instead of a backslash, 
but when you are in the DOS mode you 
can refer to them either way. The Port 
browser and editor are indispensable tools 
when installing Port, but if you have to 
learn to use new tools at the same time you 
are constructing a new operating system, 
the process goes slowly. 

The Port installation program looks at 
the hard disk and describes the existing 
partitions. A command called MAKE does 
a track-by-track verification on the disk 
and formats it for Port. Combining the 
commands VERIFY and MAKE causes 
the operating system to do a complete sur- 
face analysis of the disk and to format it for 
Port operation. VERIFY reads and writes 
to every sector in the partition being veri- 
fied and, if it finds bad areas, records them 
into the ‘‘bad block’” file. 

The installation process for Port con- 
sists of feeding the diskettes into the drive 
of the server in response to prompts ap- 
pearing on the screen. The files are listed 
on the screen as they are copied. 

Getting the operating system running 
requires reading the manual and carefully 
following the instructions. Installing the 
applications running under DOS (and 
therefore under Port) presents the real 
challenge. The icon library contains gener- 
al-purpose icons you can use for your ap- 
plications, but you must create the com- 
mand file activated by the icon to run the 
application. The network administrator for 
a Port system needs training in the detailed 
process of installing applications. In fact, 
the need for a trained administrator is 
greater here than with any other network 
operating system we have evaluated. 

Installing DOS on the network software 
server is a five-step process. First you need 
to create a DOS icon that will be used to 
start each DOS session. The program pro- 
vides a kind of ‘‘draft’’ icon, but you need 
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& WATERLOO PORT 


toon Browse fall Calculator dBASE_I11 


Send fron JASnith 


QUIT ZSEMD SPICK UP 4PUT DOWN SFILE 6SPLIT 


dAdos 

WSBarnes 

dfGnith 

Meeting next Thureday 


registered 


Please review the nateriai { gave you last week. We will be discussing 
budgets in addition to the regular agenda._ 


Like most other network programs, Waterloo Port features an electronic-mail facility that allows 
communication between workstations. 


to do a lot of reading to understand how to 
set it up to work. After the first installation, 
it is easy to use DOS and hotkey (Ctrl-Allt- 
PgUp) between DOS and the Port activity. 

Next, the network administrator has to 
define the environment (including the 
DOS environment) for every user. The 
network administrator establishes a new 
user by selecting the user icon and typing 
the user’s name. Each user ID creates a 
unique logical file space (like a DOS sub- 
directory) with that ID attached. The user 
or system administrator designates that file 
space as shared. The environment includes 
information on what icons will be dis- 
played to the user, what access permis- 
sions (read, append, modify) apply, and 
even the personalized keyboard configura- 
tion for each user. The administrator or us- 
ers can define keyboard macros, usable in 
both Port and DOS, that are automatically 
loaded into the workstation when the user 
signs on. 

The administrator also builds a detailed 
profile for each workstation on the net- 
work; the profile includes the type of video 
display available and resources shared 
with the network. Any changes in hard- 
ware have to be recorded in this profile. 





When the network is operational, the 
station and user profiles both control the 
resources contributed by and used by a 
workstation. 

One ‘room’? all users can access is the 
supply room. It contains useful icons like 
‘‘colors,’’ which allows you to change the 
colors on a CGA screen. The color, cursor 
size, and other features are attached to the 
user name. The ‘‘locked"’ icon freezes the 
workstation keyboard, so if you have start- 
ed a process you can walk away without 
fearing that someone will try and use your 
station. All of these icons can be copied 
from the supply room and moved to any 
other room. 

Since ail of the stations on the network 
can contribute resources, including files, 
one station is referred to as the network 
software server (meaning that it handles 
the boot software) instead of a file server. 
Actually, you can have as many of these as 
you like, but there must be at least one in a 
network, and you must have one copy of 
the Port networking software per network 
software server. The network software 
server isn't dedicated to server functions; it 
can still be a file server, a print server, and 
a regular workstation. 








In a typical network, the Port worksta- 
tions boot from the network software serv- 
er. A PROM on the network interface 
board redirects the boot sequence out 
through the network. If you press the Fl 
key to interrupt the boot, the workstation 
does a normal DOS boot from a floppy 
disk or a DOS partition on the hard disk. 

If you are running from a computer 
booted as a DOS workstation, you can still 
access network resources through com- 
mands similar to those used by Microsoft 
MS-NET. These include NETUSE and 
NETSTAT. The Port command DCOPY 
copies entire volumes, including hidden 
files; PERMS lets you set permissions in a 
DOS subdirectory, and PORT COPY lets 
you copy files from DOS to the Port oper- 
ating system. 

Port's ability to boot from the network 
software server makes it a natural for use 
with the diskless workstations that are be- 
coming popular because of their ergonom- 
ic and security advantages. If you want to 
use diskless PCs, you don’t have to install 
boot ROMs and make an image of DOS on 
the server's hard disk, as you do with No- 
vell, 3Com, and other systems. The net- 
work is already configured for diskless op- 
eration. 


HARDWARE The Waterloo system we 
evaluated used the ARCnet networking 
hardware, a system that rated highly in our 
LAN benchmark tests (see ‘* Making Con- 
nections: 13 LANs in Perspective,”’ PC 
Magazine, April 28, 1987). It typically 
uses a coaxial cable wiring scheme with 
the cables arranged in a hub. Several dif- 
ferent types of ARCnet hubs are available, 
including active devices that regenerate 
and repeat the messages originating from 
the network nodes. 

Each network interface card in any 
ARCnet system must have a unique station 
address, which is used to decide which 
card generates the messages that give other 
cards permission to transmit. In contrast to 
ARCnet cards from Pure Data and Stan- 
dard Microsystems that use switches, the 
addresses of the Port network interface 
cards are set through software. You use a 
menu-driven program to set the station ad- 
dresses. Addresses of 200 and above are 
reserved for software servers and boot lo- 
cally. Devices with addresses below 200 
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PageMaker/Reg TM Aldus Corp. 


Tandy Computers: 
Because there is 
no better value.” 


Desktop Publishing 





“je x eee 
No, you can create 
professional-looking 


documents with an 


affordable PC system. 


Design, lay out and produce top- 
quality printed materials right at 
your desk. PageMaker software turns 
the Tandy® 4000 computer into a 
sophisticated publishing system, so 
simple to learn and use that anyone 
can get terrific results. Our finest 
system includes the 80386-based 
Tandy 4000 with a 20 MB hard 
drive, LP 1000 Laser Printer, mouse, 
EGM-1 Enhanced Graphics Moni- 
tor, plus PageMaker software—all for 
a surprisingly affordable price. Step 
up to typeset-quality desktop pub- 
lishing today. Visit your nearby 
Radio Shack Computer Center for a 
demonstration. 


Radio Shaek 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 
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Prorbotax fille your né 








a Over 35 forme—all the torms you'll ever 
* Also...PIn-teed 1040s Included 


2 Our Excluelve Quick-Look Tex Window 
_*tRS Inetructione On-line 


v, 
-© Our Quick-LInk Forms Locetor—so you can 


2 All the new tex lew chengee, Meiuaeh the new forme! 
a FAST—compiete tax calculation In3 seconds. 
- @ Eeey To Use—pop-up menus and windowe. 

_ © IRS Approved Dot Metrix 1040—for your | aay 


2 IRS Approved printoute on your personal a H 










. Still The 
\ Critics’ Choice! 


“World Cless Winner"— 

PC World reederehip 

A “TurboTex—Simply the beet 

tex prep softwere ever 

writtan’—Jim Seymour 
"Triple Crown: form 
preperation. tex pienning end 
olagently written eottwere"— 
Monay Magazina 
“it mekes doing your texes 
eimost fun—PC Megazine 
“TurboTex tekes the priza for 
moet forme" —into 
“TurboTex ie still the easiast 
personel tex return on the 
merket fo uee end jeern’— 
PC Megazine 

“the only thing TurboTex cen't 

ise Is len the money"— 
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easily find the appropriate form by subject. 


a Full Deprecietion Support 

* Autometic Supporting Schedules 

® Pop-up Celculetor and Noteped 

a Full Override Capabillty 

* 1988 Planning Included FREE! 

* Documentetion—the moet 
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* On-line Help x 
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Shipping imclud 
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5045 Shorehem Piece, Suite 100 
San Diego, CA 92122 
(619) 453-8722 
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4] TurboTex Pro Series!1040, hi 
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In-nouse preparetion Yo find out 
why, call or write Aek ebout our 

11208 and 1065 peckegee 





TurboTax Does States, Too! 
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Stete return program TurboTax ia the ONLY 
personel progrem with 26 Integrated state 
tax packagea. Only $40!) 
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@ WATERLOO PORT 


boot from those with addresses above 200. 

The Waterloo implementation of ARC- 
net is easy to install and provides the reli- 
ability of ARCnet's hub topology. The 
system does not include activity or conti- 
nuity lights like those on the Pure Data im- 
plementation of ARCnet. 


THE REAL PORT While the folks at 
Waterloo Microsystems are trying to be- 
come another Novell, we think they need a 
different track. Because of its significant 
differences from DOS and its complexity, 


= Port offers synchro- 
nized message passing 
between applications in a 
real-time environment. 


we can’t describe Port as a network operat- 
ing system for the do-it-yourselfer. Port is 
best used by sophisticated programmers 
writing multitasking software for vertical 
applications. It has proven appeal in the 
academic environment, too. 

For the system developer, Port offers 
synchronized message passing between 
applications in a real-time environment. 
This allows programmers to structure pro- 
grams and tasks as a set of cooperative pro- 
cesses. A system developer can concen- 
trate on higher-level code and leave the 
network processes to the operating system. 
When a file is opened, a process is created 
that monitors the state of a client by wait- 
ing to receive a message. The system de- 
veloper doesn't have to write any special 
routines to monitor the stations on the net- 
work. The operating system will detect 
any change in condition. 

Port has good flexibility and a friendly 
user interface. But with its complexity and 
relatively lackluster performance times, 
we think it needs to find a niche in vertical 
tumkey applications where the tasks of in- 
Stalling, updating, and maintaining the 
system are kept far from the user. 


Frank J. Derfler, Jr., is a contributing edi- 
tor of PC Magazine. 
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Solution to the Year 
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$1,350" 


QIC 286-12 


Basic system 


80286-12 running at 8 and 12 MHz, 
speed seiection from keyboard, 0 wait 
State design, 1MB 100ns DRAM, four 
16-bit and four &-bit expansion siots, 
1.2 MB floppy / 84 key keyboard, com- 
bined fioppy and hard disk controller, 
192W power supply, system clock / 
calendar with battery backup. 


EGA System. .cscscsoseeveesssseeree, $1,870 
Monographics System..........$ 1,500 


Qic RESEARCH 


ae 


QIC 386-A 
Basic system 


80386 running at 6 and 16 MHz, 

0 wait state design, speed and wait 
state selection from keyboard, IMB 
120ns DRAM with 64K static RAM 
cache, six 16-bit and two &-bit expan- 
sion slots, 1.2 MB floppy / 84 key 
keyboard, combined floppy and hard 
disk controiler, 192W power suppiy, 
system clock / calendar with 

battery backup. 


EGA System seccssesscarssorsreseess $2) 3 15 
Monographics System........$ 1,945 


To order a QIC computer, call 


[fll / BERA=SERTER (408) 432-8880 cules 


N, San Jose, Calif. 95131 
“Not affilisted with MDS Quantel, Inc 


Qicz-1021 


Technical Support: (408) 432-7520 
Fax Number: (408) 432-1250 


of Confusion. 


80286-10 





QIC 286-10B 


Basic system 


80286-10 running at 8 and 10MHz, 
speed selection from keyboard, 0 wait 
state design, wait state configurable, 
512K 100ns DRAM expandabie to 
1024, six 16-bit and two &-bit expan- 
sion slots, 1.2 MB floppy / 84 key 
keyboard, combined floppy and hard 
disk controlier, 192W power suppiy, 
clock / calendar with battery backup, 
2 seriai and 1 paraiiei port. 


EGA Systemscnceccocscesseseesseee $1,720 
Monographics System... 1,350 


Calt about our Hard disk drives, 
Modems, Tape Back-ups and 
many more. 

*Monitors are optional. 


rr 


Corporate and University P.O.’s are welcome 
Dealer and quantity discount 15 available 
30-day money back guarantee 
Monday thru Friday 7:30 AM to 5:30 PM 
Saturday 10:00 AM to 3:00 PM 
All prices are Subject to change without notice. 
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Professional Write’s design is so intuitive, 
you may never need the manual. Pull-down 
menus show all the functions, and help screens 
are always available to handle your questions. 

Essential features like the spelling checker, 
thesaurus and printing functions are only a 
keystroke away. There’s even an integrated 
address book that automatically inserts 
names and addresses into letters. And easy 
keyboard macros speed up repetitive tasks 
like formatting reports or ending letters. 

Professional Write lets you instantly 
trade documents with people whose word 
processors use the IBM DCA format. And right 
now in specially marked packages, you’ll 
also get PRO/WORD FOR WORD,’* a utility for 


For people too busy 
to learn word processing. 


And too busy not to. 





converting files to and from WordStar,” Word- 
Perfect;” Microsoft Word,’ and MultiMate:’ 
All the popular networks are supported, too. 

You'll also receive Hot Line;’* a pop-up 
phone book and autodialer that provides 
useful national listings like hotels, airlines, 
local times, and area codes. 

Call for a FREE Trial Disk 

If you’ve been too busy for too long, make 
this one simple telephone call. You'll find out 
just how easy word i, 4 
processing can be with Pr : Prof essional 
PFS:Professional Write. yy bah naar 
And you will wonder 
how you ever got along 
without it. 






For a free trial disk, call 1-408-848-4391, Oper. #14. 
| PFS:Write owners, call 1-800-255-5550 for upgrade information. 


© 1987 Software Publishing Corporation, 1901 Landings De, Mt View, CA 94039 7210 (IBM and compatible owners only.) Limited offer while supply fasts 
OPO ET EEE ——————— 


= ADD-IN BOARDS ® WILLIAM TAYLOR 


parks are flying from the exploding 

PC fax market. The six PC fax sys- 

tems we review here are some of the 
latest entrants in this hot product category. 
For as little as $395, they can tum your PC 
into a fax machine and send your pictures 
and text around the world in minutes. 

The arrival of competitive products 
such as these has introduced a new element 
in computing, releasing new power where- 
ever PCs are used to create documents that 
contain both images and text: the power to 
send pages of words and graphics to any 
one of the world’s approximately 2 million 
fax machines—within minutes and for 
only the cost of the phone call. 

The technology that ignited the explo- 


sion is giving PCs the powers of facsimile, 
(fax) machines. It enables them to take 
documents created using PC soft- 
ware—including graphics, CAD, desktop 
publishing, spreadsheet, and word pro- 
cessing programs—and transmit the mate- 
rial over telephone lines to a facsimile ma- 
chine or another fax-equipped PC. The re- 
ceiving machine can then print out a fac- 
simile, or copy, of the document. 

The tools of the technology are PC fax 
boards—modem-like cards that generally 
slide into a slot in your PC and hook up to 
the telephone line and a telephone—plus 
the PC fax software that comes with the 
hardware and makes it work. The software 
usually includes conversion utilities that 


Six new PC fax boards 
turn your computer 
into a worldwide 
communicator with 
high-quality 

text and graphics 
transmission abilities. 


enable you to send pictures and text that 
originated in diverse, incompatible file 
formats. Added to PCs, these hardware/ 
software systems offer the capabilities of 
conventional fax machines for a fraction of 
their cost. 

Besides serving as stand-ins for con- 
ventional fax machines, PCs with fax ca- 
pabilities can become full graphics com- 
munications systems, creating, managing, 
sending, receiving, storing, displaying, 
and printing complex picture-and-text 
documents. Desktop publishers with a 
global viewpoint can now circulate their 
communiqués to a vast intemational read- 
ership, quickly and without using a single 
sheet of paper. 





PC MAGAZINE eee 26, 1988 
65 











































@ FAX SYSTEMS 


used to think the idea of PC fax cards 
was a crock. If you want to send a fac- 
simile document, buy a fax machine. It’s 
that simple. Now that we can buy nice, 
compact, affordable desktop Group 3 fax 
machines such as the low-end models 
from Ricoh and Canon that print on plain 
paper, why mess around with sending 
faxes from PCs to save a buck or two? 
That was before I discovered what PC 
fax cards are all about: quality. And may- 
be convenience. Not economy. 

Fax is a wonderful medium for ex- 
changing documents when you need a 
picture of the document—including let- 
terhead, signatures, possibly graphs and 
notary seals, and all the rest of it—and 
not just the text. If all you need is the text 
(and in potentially revisable form, at 
that), you want an electronic mail system 
such as MCI Mail, or simple direct PC- 
to-PC transfer—in both cases using mo- 
dems and ordinary dial-up phone lines. 
Unfortunately, the output quality of 
most fax machines ranges from mediocre 
to the other side of abysmal. While the 
current-standard Group 3 machines are in 
theory 200- by 200-dot-per-inch ma- 
chines, often you couldn’t tell it from 
their output. Most fax output looks like 
about 75 by 75 dpi at best. 

And of course we still have a lot of fax 


Fax technology holds the promise of 
even greater power. The current, digital 
fax transmission format is the accepted 
standard for telecommunicating graphics 
information. Its application in the PC mar- 
ket could herald the end of the chaos of in- 
compatible file and storage formats. Also, 
because PC fax systems are both inexpen- 
sive and based on the fax standard, they 
could serve as the missing link between 
mainframe database systems and world- 
wide distribution channnels for graphics 
information. 


TIME AND MONEY Until recently, if 
you needed to speed a drawing of an archi- 
tectural plan or a product design to a geo- 





A QUESTION OF QUALITY 


machines that print on thermal or even 
wet-process paper: ‘*Quick, Margie, 
make a Xerox of this before it fades! And 
maybe then we can read it!”” 


LOOKING GOOD PC fax, on the oth- 
er hand, when it originates in a 300- by 
300-dpi scanner on your end and 
emerges from a 300- by 300 laser printer 
at my end, looks sensational. The trans- 
mitted (and reproduced) image is still 
bounded by the 200 by 200 limits of the 
Group 3 standard, but that crisp laser out- 
put looks awfully good. It’s a revelation 
to those accustomed to ugly, shiny, hard- 
to-read, low-resolution thermal-paper 
fax output. 

So the quality of the transmitted docu- 
ment will likely become the reason most 
users look into PC fax. Convenience will 
close the deal for some—but only some. 
It’s very nice to be able to scan and trans- 
mit a document quickly, in the back- 
ground, while you’re doing something 
else on your PC. But that has two strikes 
against it. 

First is the pile of hardware you have 
to have to do that: PC plus scanner plus 
laser printer. Laser printers are becoming 
widespread corporate standards; they 
aren’t the problem. 

Granted, scanners are becoming com- 


graphically distant client, time wasn’t on 
your side. Probably the fastest and cheap- 
est solution was to use a courier company 
like Federal Express. If overnight delivery 
(and another night and day to have the doc- 
ument retumed with changes or signature 
approval) was too slow, you were out of 
luck—unless you had access to a full- 
fledged fax machine, a $2,000 to $3,000 
hardware investment. 

But, with the advent of PC fax systems, 
you no longer need a four-figure hardware 
budget to take advantage of facsimile tech- 
nology. With one of the six fax products 
we describe here, you can get into the fax 
world for as little as $395. All the PC fax 
products we reviewed let you send docu- 


mon enough in desktop publishing set- 
ups, but they remain rare birds in general 
business settings. And well they might: 
what are people going to do with them? 
But effective use of PC fax requires a 
scanner: otherwise you’re limited to 
sending only text documents (better han- 
dled another way, as stated above), and 
able only to receive documents that in- 
corporate graphics. 

It’s hard to believe we'll soon see 
scanners occupying valuable desktop 
real estate next to very many PCs just to 
send fax documents. And remember that 
adding a scanner doubles or triples the 
cost of setting up for PC fax .. . which 
puts it perilously close to the cost of a 
‘‘real’’ fax machine. 


TAKE A FAX, MS. SMITH The sec- 
ond flaw in the argument that conve- 
nience is a big selling point in PC fax: hu- 
man nature. In my experience, even 
today most originators of PC fax docu- 
ments don’t send them themselves: They 
have someone to do that for them. In- 
deed, most people I know who use fax 
very much haven’t the slightest interest 
in or knowledge of how the process 
works: They hand a document to some- 
one with instructions to ‘‘fax this to Brid- 
get in L.A.’’ And someone brings them 


ments at the rate of less than a minute per 
page, and you don’t even have to pay for 
paper. 

With so many conventional fax ma- 


| chines around the world ready to receive 


t 
; 
| 
| 


graphics-and-text documents from PCs, 
it’s no wonder that businesses, govern- 
ment agencies, universities, and other 
groups with global interests and connec- 
tions are fueling the booming PC fax mar- 
ket. About half of these machines are in- 
stalled in Japan, a major player in the 
world’s markets. The Western business 
community is also contributing to the fax 
boom, sending pages of text and graphics 
that confirm contracts with signatures, 
newspaper and magazine layouts, plus 
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incoming faxes when and as they're re- 
ceived. 

Frankly, if most of us send someone 
else down the hall to the fax machine 
now, we’re unlikely to be easily persuad- 
ed it’s a big deal to let that person fax 
things from his or her desk. Unless we 
send and receive a lot of faxes. 

There’s one last impediment to the 
rapid and widespread distribution of PC 
faxing throughout business: the percep- 
tion that fax is a very expensive medium. 
It’s laughable, but many who send im- 
portant business letters by overnight cou- 
Tier at the drop of a hat shrink from 
spending ‘‘all that money’’ on faxing 
documents—although FedEx-ing a one- 
page document overnight costs about 20 
times as much as faxing it immediately. 


FAX-GOUGING Lots of little everyday 
reinforcements of that ‘‘fax is expen- 
sive’’ notion make it one of the tougher 
myths of business culture to shake off. 
My seatmate on a recent airline flight 
was telling me about being charged $120 
by his Newport Beach, California, hotel 


to receive a 24-page contract faxed to | 


him by his Dallas office. That’s about ten 
times the actual cost to the sender of 
transmitting the message, and maybe 
100 times the actual cost to the hotel of 


such documents as drawings, maps, 
charts, and design plans. 


THE EARLY DAYS The fax business 
got off the ground in the mid 1960s when 
the European standards committee known 
as CCITT Comité consultatif international 
téléphonique et télégraphique) developed 
a facsimile data transmission standard 
called Group |. Machines based on the 
Group | standard could transmit a page in 
about 6 minutes. In 1976, Group 2 ma- 
chines cut the transmission rate to 3 min- 
utes. 

The Group 3 standard, introduced in 
1980, enables machines to transmit a page 
in 30 to 60 seconds at a resolution of 200 





receiving it. With markups like that, the 
outrageous 100- to 200-percent markups 
some hotels slap on dialed long-distance 
Calls start to look cheap. 

And what about charge-backs in your 
office? Do you still have to record, sign 
for, and later be billed for Xerox copies? 
Of course not. But 1’ll bet faxes are still 
treated that way in your firm. Take a look 
around or on a shelf near the fax ma- 
chine: see that clipboard where you're 
supposed to record all the faxes you 
send? Because they’re so expensive? 

Indeed, a number of office managers 
recoil at the mere thought of widely dis- 
tributed PC-faxing power: what an op- 
portunity for the profligate to bankrupt 
the company! 

So the road to tuming PC fax into a 
big hit may be a long and difficult one. 
But as more and more people who are al- 
ready regular fax users—and understand 
the economics of 50-cents-a-page instant 
document transmission—see PC-faxed 
documents, the quality issue will come to 
the fore. 

And PC fax cards may become more 
common than, say, pen plotters, if still 
less than ubiquitous. —Jim Seymour 


Jim Seymour is a contributing editor of 
PC Magazine. 





dots per inch (dpi) horizontally and 100 dpi 
vertically. Group 3 users can increase the 
resolution to 200 dpi vertically, which 
comes close to the print quality of early la- 
ser printers but roughly doubles transmis- 
sion time. 

Another standard, Group 4, was intro- 
duced in 1984. It requires high-speed dedi- 
cated lines, however, and machines based 
on this standard cannot operate as dial-up 
devices. 

Group | was based on analog signal 
transmission technology, but Groups 2 and 
3 both involve digital transmission. As 
digital technology has dropped in price and 
increased in speed, digital fax technology 
has improved to keep pace. 





Group 3 is now the most popular stan- 
dard: in less than 6 years, the Group 3 fax 
machine population has risen to half a mil- 
lion. PC fax systems unite the power of 
your PC with the power of Group 3 fax. 


BEYOND THE TELEX PCs have long 
been used to transmit pages of text, as telex 
machines can. Graphics and documents 
that combine images and text have been 
another matter, their transmission ham- 
pered by incompatible file formats and the 
lack of an industry standard. That's why 
businesses were dependent on expensive 
facsimile machines and the slower alterna- 
tive, express delivery services. 

Yet sending images to someone else 
has always been possible via PC—if both 
the sender and the receiver have modem- 
equipped PCs running the same graphics 
and communications software. That’s un- 
likely to be the case in most instances, es- 
pecially in today’s active global business 
and financial markets. It’s more likely that 
the receiver will have access to a facsimile 
machine, and now, with the growth in the 
market, toa PC with fax powers. 

PC fax systems work around the prob- 
lem of file format incompatibilities among 
graphics, paint, CAD, and desktop pub- 
lishing programs. The universal form of 
communication they rely on is the printed 
page. Like conventional facsimile ma- 
chines, PCs with added-on fax capabilities 
combine certain characteristics of copiers 
and modems. A copier scans an input doc- 
ument and produces a copy locally. A fax 
machine scans input documents in the 
same way, but instead of making copies, it 
telephones another fax machine, as does a 
modem when transmitting text. 

What’s more, instead of transmitting 
text in digital bytes representing the alpha- 
bet the way a modem does, the fax- 
equipped PC transmits text and pictures in 
pattems of light and dark scanned from the 
original. The machine at the receiving end 
prints the data, and someone, no matter 
how far away from the sender, has a copy 
of the document within minutes. And 
sending a document by fax makes sense 
even if the recipient is nearby, since it can 
cost less than the stamp on a letter, to say 
nothing of the cost of the envelope and let- 
terhead plus the follow-up call to make 
sure the letter arrived. 
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@ FAX SYSTEMS 


SEND AND RECEIVE = Fax boards for 
PCs, like modems, have two telephone 
jacks on the back, one for a line out to the 
phone system and one for an actual tele- 
phone. The line connection lets the fax unit 
dial out to send documents and answer the 
phone to receive them. The telephone 
shares the line with the fax board; you can 
use it to make normal calls when you 
aren't using the PC as a fax machine. 

All the products we examined can dial 
and transmit documents, receive docu- 
ments unattended, and remember a list of 
documents to be transmitted at specific 
times—for example, at night when rates 
are low. They all have RAM-resident 
background utilities that wait for fax calls 
while you use your PC for other things. 
They can store received documents on disk 
in compressed fax format, and they can 
send the documents to a printer as well as 
display them on the screen. 

In addition, all the fax systems maintain 
log files showing what they sent and re- 


ceived and when they did it. They can | 


maintain a list of telephone numbers for 
you; some even have a built-in modem. 

Other systems also offer built-in OCR 
(optical character recognition) and image- 
editing capabilities. Panasonic's Fax Part- 
ner is the only product reviewed here that 
includes a built-in image editor. 


YOUR ROLE Like conventional fax 
machines, PC fax systems are easy to use. 
In fact, once they're set up and installed, 
even users with limited PC experience find 
them almost as easy to operate as a tele- 
phone. 

In order to work with your PC, most fax 
boards require you to set a series of DIP 
switches to configure the system according 
to your needs and the other options in- 
stalled in your PC. If you set a switch in- 
correctly, your PC may refuse to boot up 
after you install the fax board, or the fax 
system may fail to work. 

One fax board figures out how to get 
along with its neighbors without your help. 
This considerate, switchless board ap- 
peared as Electronic Information Technol- 
ogy’s pc-Fax in our reviews last year (PCs 
and Fax Get It Together,’’ PC Magazine, 
June 23, 1987); the same board shows up 
here as Communication Technology's Ex- 
ecutive Fax. All manufacturers should fol- 


low the example of this board's enlight- | lem is that PC fax systems cannot handle 


ened designers and eliminate the need to 
set DIP switches. 

With the tiresome process of setting 
DIP switches behind you, you can hook up 
the board and connect the telephone line 
and telephone quickly and easily. Install- 
ing the fax software goes smoothly for the 
most part, facilitated by menu choices and 
prompts. Then you're ready to transmit 
word and pictures by long distance. 


WHAT, WHERE, WHEN 1 To senda 
document by fax transmission, you need to 
tell the system what data to fax, where to 
send it, and when to send it. Where and 
when are easy. Where is the telephone 
number of the receiving fax machine or 
fax-equipped PC; you simply type it onto 
the screen or select it from the program’s 
telephone directory file. When is the date 
and time, also entered through the key- 
board. The difficult part is what to send. 

To transmit a picture, a fax system 
sends signals representing a line of pixels 
on a page to the receiving fax-equipped PC 
or fax machine. Each pixel is ‘‘on’* or 
““off,’* and successive lines of these dots 
make a pattem on the page, just like the 
dots on the PC's screen. 

Because all PC fax systems must con- 
form to the standards established by fac- 
simile technology, they all send pixels es- 
sentially the same way. The differences lie 
in where they get the dots—from image 
scanner output, conversion utility files, 
screen display, printer-intended files, ap- 
plication program files, or files from a 
built-in graphics editor. 


SOFTWARE IS KEY The software that 
supports PC fax boards is what determines 
where and how the systems get the signals 
they transmit, and it’s what differs the 
most from system to system. One common 
feature of the programs reviewed here is a 
menu-based user interface. They diverge 
in their ability to handle the various incom- 
patible file formats of PC graphics soft- 
ware, 

With the exception of Smartfax, all the 
PC fax systems we reviewed can accept 
files containing images generated by PC 

| Paintbrush, and some can handle graphics 
images in other file formats as well, in- 
cluding .TIF and .PIC formats. The prob- 


all file formats; they cannot read CAD files 
or Lotus 1-2-3 files or most word processor 
files, for example, in the original formats. 
These files must be converted into a format 
the fax software can read. 

Besides transmitting graphics, all the 
fax systems we reviewed can convert text 
files in ASCII format to facsimile format 
for transmission. Their ASCII conversion 
utilities read lines of characters, convert- 


| ing each character into a set of dots that 


looks like the character. You can also use 
this method, called scan conversion, to 
send a /-2-3 spreadsheet that's been print- 
ed to an ASCII file. 


TRAFFIC JAMS The RAM-resident 
routines that these six systems use to re- 
ceive incoming fax documents in the back- 
ground while you continue with other PC 
tasks can conflict with other RAM-resi- 
dent utilities you may be using. Since Pan- 
asonic’s FX-BM88/89 Fax Partner has its 
own microprocessor and RAM, it’s well 
equipped to handle incoming fax docu- 
ments without disturbing your PC's ongo- 
ing activities. The other systems rely on 
the PC to carry the burden; hence your oth- 
er applications may slow down or even 
stop when the machine receives a fax doc- 
ument. 

Another potential problem is that, like 
modems, PC fax boards generate radio in- 
terference. The vendors of the units we re- 
viewed have tested their equipment to 
make sure that any radio noise generated 
does not exceed the limit set by Federal 
Communications Commission regula- 
tions. But if you encounter a problem with 
interference, take Panasonic’s advice and 
consult the Government Printing Office 
booklet, ‘‘How to Resolve Radio-TV In- 
terference Problems.”’ 


CHOOSING A FAX PRODUCT What 
makes one fax system better than another 
is primarily the software's ability to con- 
vert files from various formats into the 
standard fax format for transmission. All 
the systems can convert and send ASCII 
files in minutes to fax equipment anywhere 
in the world, but not all of them will be 
able to handle files generated using your 
application programs. The formats that a 
PC fax system can accommodate and the 
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way it prepares, displays, edits, receives, 
and stores documents are the most impor- 
tant factors to consider when you're mak- 
ing a purchase decision. 

Six more PC fax systems have joined 
the market since we predicted the immi- 
nent PC fax explosion and reviewed seven 
fax systems for PCs last June (‘"PCs and 
Fax Get It Together,’’ PC Magazine, June 
23, 1987). The new systems, made by 
Asher Technologies, Brooktrout Technol- 
ogy, Communication Technology Co., 
Datacopy Corp., Panasonic, and Strong- 
line, attest to the booming PC fax market. 


ASHER TECHNOLOGIES 
JT-Fax 


Asher Technologies’ $395 JT-Fax is a nif- 


ly. Other fax systems convert files from 
ASCII format, screen capture format, and 
other formats into fax files before they call 
the receiving fax unit. JT-Fax waits until it 
can make the call and figure out how the 


ty little fax system that not only costs less | 


than the others but also operates different- 





Asher Technologies 

1009-] Mansell Rd. 

Roswell, GA 30076 

(800) 334-9339 

(404) 564-2353 

List Price: $395 

Requires: 190K RAM, one half-size 8-bit 
slot, hard disk recommended: graphics card 
required to view fax documents but not to nun 
the software. 

In Short: This neat little fax unit goes its own 
way, converting documents on the fly while 
transmitting them at half the speed of the oth- 
eruntts. Its unusual approach keeps tts cost 
down and saves file storage space, making it 
ideal for many users. 

CIRCLE 650.0N READER SERVICE CARD 





receiving unit will actually print the docu- 
ment, then converts on the fly while trans- 
mitting. 

In-flight conversion is possible because 
JT-Fax transmits at a maximum of 4,800 
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You've read the reviews. 
Now see the movie. 


We've introduced 
a new software 
pro that ev- 
eryone’s excited 
about. 
Its ACT! The 
Business ae dae Management 
System. The software specifically 
yqned to manage the activity 
of your business. ACT! inte- 
grates database, word process- 
ing and time management so 
ciently, it is changing the 
very culture of business. From 
executives to secretaries. 
Marketing to administration. 
Now, not only are critics ap- 
Blanding but companies are re- 
porting 30% to 40% increases 


© 1987 Conductor Software, Inc. 


in their sales 
productivity. 
But don’t take 
their word for it. 
Send for our video 
tape and demo 
disk. ACT! will speak for itself. 


| 
Name 
Company 
Adkiress 
Gy 


Sere ap 
Toll Free 1-800-338-2449, ext. ACT 


The Business Activity Management System 6 
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bits per second instead of the 9,600 bps of 
other units. The PC is not fast enough to 
convert files on the fly while transmitting 
at 9,600 bps. 


MONEY SAVER The slower transmis- 
sion speed is what enables Asher Technol- 
ogies to offer JT-Fax at such a low price. 
According to many vendors, most of the 
cost of fax hardware is in the 9,600-bps 
modem chip. 

The system’s transmission speed 
shouldn’t really be a problem unless you 
send a lot of fax documents. It would take 
a great many messages to justify the extra 
$600 you'd have to pay for a faster unit, es- 
pecially considering that the sender pays 
for the calls when you receive documents. 


SPACE SAVER Asher Technologies 
claims that converting a document accord- 
ing to how the receiver will print it pro- 
duces better-looking documents. Defer- 


ring the conversion of the files also saves | file containing the image of your signa- 


disk space. Fax files are big: an 8Y2- by 11- 
inch page, for example, scanned at 200 
dpi, requires almost half a million bytes of 
storage. Data compression usually reduces 
this amount by about an order of magni- 
tude, but documents in fax format take up 
alot of room even when reduced to 50,000 
bytes per page. JT-Fax eliminates this 
problem. 

JT-Fax lets you specify a number of 
files to be linked together and transmitted 
as a Single document. You can thus build 
one document from separate letterhead, 
ASCII text, and signature documents, for 
instance. The system will accept files from 
PC Paintbrush. 

The only problem with mixing text and 
graphics documents and sending them as if | 
they were one document is pagination. 
Your word processor has no idea that a line | 
beginning with the command *SIG-file- 
name—which tells JT-Fax to transmit a | 


ture—takes up more than one line on the 
page. Consequently the page endings are 
thrown off. 

The pagination problem is easy to for- 
give, though, since many fax machines re- 
ceive documents on continuous, unperfor- 
ated paper and do not limit page length. 
Most fax vendors have ignored the pagina- 
tion problem, but Asher could contribute 
to the technology by addressing the issue. 
The documentation could also be im- 
proved by the addition of at least one illus- 
tration depicting the board's installation 
and setup. 

Another minor complaint: Although 
the menus offer you the option of display- 
ing a disk directory, JT-Fax takes the di- 
rectory away before letting you enter a file- 
name. A more convenient arrangement 
would be to let you select a file from the di- 
rectory display. A more serious complaint: 
JT-Fax uses DIP switches to set memory 


BSI HIGH PERFORMANCE PORTABLE COMPUTERS 


Designed to bridge the gap between laptop 
and transportable models, 8S| LCD Portable 
Computers come in 8088 end BO2BB-based 
configurations. Up to forty megabytes of hard 
disk storage and up to one megabytes of main 
memory ara built in to deliver computing 
power equivalent to sophisticated desktop 
modals. 


Five PC compatible expaneion elots offer 
expandability unsurpassed by laptops in the 
market 


State-of-the-art aupartwist liquid crystal 
diaplay with back-lighting provide superb 
contrast and brightness, with raadibitity 
approaching that of CATs. 


8Si Portable Computers are also available with 
high resolution 9° amber monochrome CRT 
diaplays that work with both monochroma 
graphics or color graphics cards. 


Every BSI personal computer carry 10 Day 


Money Back Guarantee and is backed by 
One Year Limited Warranty. 


For Orders Only Call Toll Free> 


1-800-872-4547 


BS! Customer Support Center: (B18) 442-7038 
Deeler Inquiry Welcome 


9440 Telstar Ave. Sute 4 
£1 Monte, CA 3 731 
Tet (816 442-0020 


18M PC ss the trademark of International Business Corporation 


LCD PORTABLE AT BASIC 
SYSTEM $1650 


®@ 80266 CPU, 6/10 MHz. 640K RAM 
@ 80267 te 
e caoie serial 


® reat time clock- _—— 
calandar 

@ One 1.2MB 
floppy drive 

Ld war , 


a 


a 

drive controllar 
@ Built in adapter for 

extemal color/ monochrome monitor 
@ Detachable AT keyboard 
@ 150 watt power supply 


Basic System Plua 20MB Herd Drive $1995 
Basic System Plus 40MB Hard Drive $2195 


LCD Portable Turbo XT 
Basic System $1325 


@ 8088-2 CPU. 477/8 MHz. 840K RAM 

® 8087 supported 

@ Muit I/O card 

®@ One 360KB floppy drive 

@ Suilt in adapter for external color/ 

monochrome monitor 

@ Detachable AT keyboard 

®@ 150 watt power supply 
Baaic System Plua 20MB Herd Drive $1645 
Beesic System Plua 30MB Herd Drive $1725 


CIRCLE 296 ON READER SERVICE CARD 


CRT DISPLAY PORTABLE AT 
BASIC SYSTEM $1395 


® 80266 CPU, 6/10 MHz. 640K RAM 

®@ BO2B7 supported 

© Real time clock-celendar 

@ Monochrome Grephics card with Pnntar Port 
@ One 1.2M8 floppy drive 

® Hard drive/floppy drive controller 

@ AT style keyboard 

® 200 watt power supply 

® Optional second floppy drive, serial port 


Basic System Pius 20MB Hard Drive $1740 
BaaicSystem Plus 40MS5 Hard Drive $1940 


CRT Display Portable Turbo XT 
Basic System $875 


CI) 


® 8088-2 CPU, 4.77/8 MHz 640K RAM 

® 8087 supported 

@ Mult! /O card 

®@ One 360K8 floppy drive 

® Monochrome Graphics card with Panter Port 
@ AT style keyboard 

© 135 watt power supply 

®@ Optional second floppy drive. serial port 
Basic System Plua 20MB Hard Drive $1186 
Basic System Pius 30MB Herd Drive $1295 
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addresses instead of allowing you to con- 
figure them through software. 

Even though it transmits documents at 
half the speed of other fax boards, JT-Fax 
is ideal for use at home or in a small busi- 
ness. Its price is especially attractive. 


BROOKTROUT TECHNOLOGY 


Fax-Mail 96 

Fax-Mail 96, a $995 fax board from 
Brooktrout Technology, is the newest 
product reviewed here. It is the top-of-the- 
line board among Brooktrout’s three Fax- 
Mail models, which transmit Group 3 for- 
| mat documents at 2,400, 4,800, and 9,600 
bits per second, respectively. 

The vendor offers utilities to convert 
files to and from PC Paintbrush format or 
Fax-Mail’s format. Another valuable 
Brooktrout utility intercepts Epson printer 
commands and turns the data that would 
have gone to the printer into a fax file. The 
documentation includes command se- 
quences that you can use to generate AS- 
Cll files from MultiMate, Microsoft Word, 
WordStar, and Lotus 1-2-3 files. 


FACT FILE 











Fax-Mail 96, Version 1.0 
Brooktrout Technology 
110 Cedar St. 

Wellesley Hills, MA 02181 

(617) 235-3026 

List Price: 3995 

Requires: 640K RAM. hard disk, full- 
length 8-bit slot; graphics card required to 
view fax documents but not to run the soft- 
wate. 

in Short: On the market only since July 
1987, this fax product is competent bul no 
threat to the competition. It lacks a really 
flexible file converter, but you can transmit 
any files created by software that also offers 
support for Epson printers. 
CIRCUL 649 GN READER SERVICE CARD 
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ACCOUNTING AT ITS BES}. 


Professional Accounting Systems * O . 
FOR PC-DOS:: & MS-DOS-:: ye _y 
COMPARE AND SAVE 
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is the new 
INDUSTRY STANDARD with which 
all accounting software, at any price, must 
be compared with, relative to: 
FLEXIBILITY, INTEGRITY, POWER, 
VALUE, SECURITY, EXPANDABILITY, 
UPGRADEABILITY, HONESTY 


. and PRICE. 
a 
“There was hardly any contest for the Best 
Buy of the Yaar in application software. 
ACT 1 must be judged against others costing 
bj more than ten tmes the price ™ | 










Mr. Stan Vait 

Editor & Publisher 
| Computer Shopper Magazine | 
| "We have tred OAC and TAS. They now 
collact dust on our shalves because they do 
nat compare to ACT 1” 


+ Shipping & Handling 





Includes: General Ledger, Accounts 


Receivable, Accounts Payable, | Maivom Ackinesa 
iCi President 

= ge Invoicing, Inventory & Garey ie 

Byron. We have used both BPI and Peachtree 
1 Menu Driven with 2 help references Your ACT 1 and ACT 2 outperform both of 

? : i se them.” 
2. MultiCompany & MultiDepartments — | Mr. Patrick Banjamin 
with consolidation. |____Banres Business Center 


3. Report Generator/User designed [~ Geugar Mountain Softwares 


financial reports. | B.O. Box 8886 * Boise, Idsho 83707 | 





4, Easy to install (5 minutes). | Plasto rith meons AGH 1 
5. Complete audit trail. | $99.50 plus $11.50S&H ! 
6. Fully integrated or stand alone. stato ee a itl 

5 residents a io Sales x 
7, Up to 15 alphanumeric. | Shipping & Handing Outside USA $30.00 | 
8. Sample data files included. 10) Check O Money Order | 
fa I) MasterCard G visa! 
350 page referenced documentation included. 10 AMEX ($1.50 extra) I 
a y | 
SITE LICENSES AVAILABLE. | Account # | 
30 Day Money Back Guarantee — | Exci [ 
Restocking Fee Applicable oo 
' —o OC 
f ] | 
| ACT 1 series is UPGRADEABLE toAcT2 | | 

series which ts multiuser for | i: a 

LANS & Networks Data files St. Address ——- 


_are automatically upgradeable. —— 


| 
——— SS COUGAR = LC 


j State —______ Zip _ ~_ 
——— = VOUNTAINS= Hard disk computer brand __ 
$-O-F-T-W-A-R-EW ! 


2608 Kootena: Box 6886 Bose. (D 83707. 208-344-2540 | — 
CIRCLE 194 ON READER SERVICE CARD | | Signature ___ = 


cALL 800- 344-2540 _ 


The discerning USERS did it again. They voted ACT 1 
the Best Buy of the Year. 2 consecutive years. 
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EPSON FORMAT Using the printer- 
interception utility, Fax-Mail 96 can fax 
anything created by any software package 
that can send files to an Epson-compatible 
printer, no matter what the file format: 
graphs, CAD Drawings, database forms, 
and so forth. As long as your software 
drives an Epson-compatible printer, you 
can tum the output into fax format. 

Although the Fax-Mail 96 documenta- 
tion acknowledges that many users will ex- 
perience trepidation when opening their 
computer cover for the first time, it lacks 
even one picture to illustrate how to install 
the unit. Although the installation instruc- 
tions are complete, a few diagrams would 
help considerably. 

Fax-Mail 96 works reasonably well, 


tured and flexible PC fax systems on the 
market. 


COMMUNICATION 
TECHNOLOGY Co. 


Executive Fax 

Executive Fax, a $1,095 hardware and 
software unit from Communication Tech- 
nology Co., is a clone of pe-Fax (reviewed 
in PC Magazine, June 23, 1987). Its hard- 
ware deserves credit for taking a lot of 
work out of your hands, saving you both 


uncommunicative software sabotages 
some of the unit’s convenient features. 


NO SWITCHES § On the plus side, in- 
stead of using switches that you must set to 
specify a memory address, Executive Fax 
automatically looks through the available 
addresses to find one that is not being used. 


figures things out for itself. In addition, 
Executive Fax is the only fax unit we re- 
viewed with labels for the telephone plugs, 
rescuing you from having to consult the 
manual to figure out the correct socket for 
the telephone. 

Yet the convenience that Executive 










away. You have to put each recipient's 
number in its telephone book before you 
can transmit—it won’t let you simply type 
in a number for a one-shot transmission. 
You must also move all pictures to the Ex- 
ecutive Fax directory before you can send 





time and aggravation. Unfortunately, the | 


but it fails to outshine the more full-fea- | 





Instead of asking you to make decisions, it | 


Fax’s hardware gives, its software takes | 








| them—you can't simply change to the disk 
directory where the pictures are stored. 

During the installation procedure, the 

| software prompts you for the size of the fax 

| buffer, but it fails to give you even a hint of 


| 


-m Executive Fax has 





some valuable features, 
including the ability to 
merge images into word 
processor files and 
generate fax files for 
transmission. 


what the buffer is for. If you set it too 
small, the unit will transmit only part of 
your pictures. If you seek help from the 
vendors, they will tell you to make the 
buffer bigger. An error message like “*In- 
sufficient memory for buffer’ would help. 
However, an even more annoying, and 


possibly destructive circumstance oc- _ 


curred: When we set the buffer too low 
(causing the unit to send truncated rather 
than full pictures), the activity log reported 
that Executive Fax had sent the pictures 
without any problem. 

Executive Fax is consistently uncom- 


municative. When we tried to send a file ij 


that was in the wrong format, the unit 
made the call first and then looked at the 
file and decided not to send it. Again, no 
message alerted us to the problem. And 
though the Executive Fax software does 
include some conversion utility files, the 
documentation makes no mention of them. 

The system uses the utility programs to 
convert PC Paintbursh files for transmis- 
sion. 


MERGING IMAGES On the other 


| hand, Executive Fax has some valuable 


features, including the ability to merge im- 
ages into word processor files. To do this, 
you insert commands specifying the cor- 
ners of each image and the source file of 
the images. The software then merges the 





pictures with your document and generates 
a fax file. 

For example, the command *\] LO- 
GO.FOI places the upper-left-hand comer 
of the picture in file LOGO.FOI at the 
point where the asterisk (*) is located in the 
document. The command 1/* indicates the 
placement of the picture’s lower-right- 
hand comer. You have to allocate enough 
vertical space between the *\ command 
and the /* command to hold the picture, so 
that your word processor can account for 
the required space and can paginate the 
document correctly. 

You can overlap pictures by starting a 
picture before ending the previous one. 
The overlapping image can either hide the 
one below or let it show through, depend- 
ing on the imaging command. All text in 
the picture area shows through. Executive 
Fax also enables you to preview the files 
on the screen before sending them. The 
system thus comes pretty close to giving 
you full desktop publishing capabilities. 

Although the unit’s software should do 
a better job of keeping you informed by is- 
suing error messages and reassuring feed- 
back, the hardware is a dream. With the 





EDITOR'S 
CHOICE 


FACT FILE 


— At. e+ Ete 


2 
Fait pace sttsTes 


Executive Fax 
Communication Technology Co. 

19925 Stevens Creek Blvd. 

Cupertino, CA 95014 

(408) 973-7816 

List Price: $1,095 

Requires: 640K RAM, hard disk, one stan- 

dard 8-bil stot. graphics adapter, DOS 3.0 or 
later. 

In Short: This unit, the mos! convenient fax 

product we reviewed, has no address switch- 
es to set. Il offers all the features most users 
would need. 
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hardware’s convenient features and the 
package's overall capabilities, the credits 
outweigh the debits: Executive Fax is a 
well-functioning, capable package. 


DATACOPY CORP. 


Microfax 

The $1,195 price of Microfax reflects its 
capabilities. It’s a pro at handling compli- 
cated documents. 

Datacopy was an early player in the 
desktop publishing arena. Its WIPS (Word 
Image Processing System) was one of the 
pioneers in mixing text and graphics on the 
screen. As desktop publishing programs 
multiplied, Datacopy worked with Aldus, 
Microsoft, and other companies to stan- 
dardize file formats so that its fax unit 
could transmit documents produced by 
most publishing systems. The result of this 
effort was the . TIF (Tagged Image File) 
format. 

The .TIF file format enables the appli- 
cation programs that support the format to 
tag their private information in order to 


Pe 
FACT FILE 


Microfax ,Version 1.1 

Datacopy Corp. 

1215 Terra Bella Ave 

Mountain View. CA 94043 

(800) 821-2898 

(415) 965-7900 

List Price: $1195 

Requires: 384K RAM, hard disk. one stan- 
dard 8-bit slot: graphics card required to view 
fax documents bul not to nun the sofiware. 

In Short: With the added value of a built-in 
modem and the capability to handle higbly 
formatted documents from .TIF fites, this ca- 
pable fax system justifies its higher price. Its 
file conversion utility is the bes we've seen. 


| CIRCLE 648 ON READER SERVICE CARD 





keep it separate from image data. Other 
programs that use files in the .TIF format 
can thus ignore the tagged information. 
Any program that supports files with 
the . TIF extension can find the image data 
because the picture is stored in a known 
place in the Group 3 compressed-fax for- 


mat. Many PC desktop publishing pro- | 


» Datacopy reduces the 
cost of setting up a fax 
operation by including a 
built-in Hayes- 
compatible modem with 
its Microfax board. 


grams support . TIF files, and the format is 
popular in the Macintosh world as well. 


FILE-HANDLING PRO The payoff of | 


Microfax’s ability to handle .TIF files is 
that the system can take such files, pro- 
duced by page layout programs, and trans- 
mit them to any fax unit. The distant fax 
machine becomes a remote printer for a 
document preparation system. 

In addition, Microfax’s own .IMG file 
format is becoming something of a stan- 
dard for pictures. AutoCAD, for example, 
can produce .IMG drawings, which Mi- 
crofax can then transmit. Since these 
drawings can have resolutions as high as 
200 dpi, they often look better than draw- 
ings produced by pen plotters. 

The Microfax software includes an 
image-to-image file conversion utility 
called 121. To use this easy, helpful fea- 
ture, specify the input and output files. 12] 
then takes over, figuring out the format 
you want from the file extensions. 


BUILT-IN MODEM Fax boards gener- 


ally contain nearly all the components of a | 


conventional modem, but Microfax gives 
you 100 percent—by including a built-in 
Hayes-compatible modem with its fax 
board. This added feature in effect reduces 
the cost of the fax board for those users 








who would also need to buy a modem. 

The documentation includes clear illus- 
trations showing how to install the board. 
They’re good enough to use when install- 
ing any add-in board, so you'll want to 
hang onto them. 

Microfax is a highly capable fax unit, 
with a fairly high price to match. Its built- 
in modem is an added bonus. If you need 
to transmit highly formatted documents, 
Microfax’s professional file-handling cap- 
abilities—especially its support for . TIF 
files—make it worth the price. 


PANASONIC 
FX-BM88/89 
Fax Partner 


‘Since Panasonic has long been in the mar- 


ket for conventional facsimile machines, 
it’s no surprise that the company now of- 
fers the FX-BM88/89 Fax Partner, a $999 
fax board for the PC. The Fax Partner was 
designed primarily to be easy to use, and it 
is—especially for transmitting word pro- 
cessing documents. 


FACT FILE 


FX-BM8&8/89 Fa Partner 

Panasonic 

Division of Matsushita Electric 

Corp. of Amenca 

2 Panasonic Way 

Secaucus, NJ07094 

(800) 447-4700 

List Price; $999 

Requires; 640K RAM, one standard 8-bit 
stot, 1OMB hard disk, graphics card. Mouse 
tecommended 

tn Short: This full-leatured fax board excels 
at sending text: Despite the buill-in graphics 
editor and version of PC Painthrush, i's less 
adept at transmitting graphics. 

CIRCLE 646 ON READER SERVICE CARD. 
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The Fax Partner board is built around 
the 8081 microprocessor and has its own 
256K memory on the board. Fax Partner 
thus relieves the PC of some of the pro- 
cessing burden it undergoes when the fax 
board is receiving documents in the back- | 
ground. 


ta 
ieeE DITOR’ § 
CobAO.l CE 


o Executive Fax 


e JT-Fax 





The best bet for small businesses 
and individuals is Asher Technol- 
ogies’ JT-Fax. It’s simple to use, 
works well, and best of all is easy on 
the budget. 

An innovative approach is the 
key to the success of JT-Fax: it con- 
verts documents on the fly while 
transmitting them at half the speed 
of the other units. This approach 
keeps its cost down and saves file 
storage space, without degrading 








| image quality and without delaying 
typical transmission times appre- 
I 


ciably. 

Corporate buyers and MIS man- | 
agers, though, may quake at the 
thought of hundreds of people set- 
ting switches wrong or the prospect 
of using a system that runs at less 

+ than maximum speed. For them the 
best choice is Executive Fax, from 

+ Communication Technology Co. It 

' has all the features most users need, 
with no switches to set, and it can 
transmit at 9,600 bits per second as 
well. 

Datacopy’ s Microfax, thanks to 
its excellent file conversion utility, 
also deserves recognition. Actually, 
the ideal PC fax setup for corpora- 
tions is a combination of products: 
the Microfax conversion utility used 
with the Executive Fax system. Al- 
though you won' t find that combina- 
tion offered by any vendors, maybe 
you can play ‘’Let’s Make a Deal’’ 
with Datacopy and win the utility 
Program. 











LETTER PERFECT Panasonic’s mar- 
ket researchers found that about 90 percent 
of all PC documents transmitted are one- 
or two-page letters generated by word pro- 
cessors; hence the company’s product de- 
signers and developers gave the Fax Part- 
ner simple, flexible features for 
transmitting word processing documents. 
The fax board doesn’t handle complicated 
graphics with the same skill as some other 
fax units, but it’s unbeatable at transmit- 
ting letters quickly and easily. 

Since Fax Partner’s specialty is trans- 
mitting letters, it restricts you to sending 
ASCII files and graphics files read by its 
own graphics editor, including those in the 





= Fax Partner’s graphics 
editor can read .PIC files 
created by application 
programs like Lotus 
1-2-3. You can edit and 
massage a .PIC file 
before transmitting it. 


-PCX and .PCC formats. The graphics 
editor—the focus of most of the well-illus- 


trated documentation—is similar to the | 
one in PC Paintbrush, Panasonic even | 


supplies a version of PC Paintbrush with 
the system’s software. 


The graphics editor can read graphics 


-PIC files that applications like Lotus [-2-3 
create. Once you read a .PIC file into the 
editor, you can massage it until you’re sat- 
isfied and then write it out as a fax file to 
send to its destination. More conversion 
utilities would be a welcome addition, en- 
abling you to send files created in other 
formats. 


GRAPHIC LIMITS Fax Partner did a 
poor job of transmitting the AutoCAD noz- 


zle drawing used in our tests. Not only did _ 


the characters look less than crisp, but a 
line was missing in the transmitted docu- 
ment. 





Another limitation is that you must 
move all the documents you want to send 
into one directory before you start to send 
them, since you can’t change the disk di- 
rectory from the menus. 


| FLASHING LIGHTS | The Fax Partner's 
lights flash when you're sending or receiv- 
ing a picture. Although this type of feed- 
back is useful, the lights are located in a 
, Separate box that fastens magnetically to 
your PC’s case and attaches to the fax 
board by a plug-in cable. At least the docu- 
mentation wams you against putting the 
light box down on your desk, where its 
magnets could erase your floppy disks. 
The bottom line is that Panasonic’s Fax 
Partner is unbeatable for faxing letters, 
memos, and other text documents, but it’s 
weak on graphics transmission. 


STRONGLINE INC. 


Smartfax 

Smartfax, a $995 fax board from Strong- 

line, requires you to set more switches than 
_ any other fax unit we reviewed. While the 

documentation says that the fax board has 


Dp 


wed FACT FILE) 





| | Palo Alto, CA 94303 

(415) 493-0457 

List Price: $995 

Requires: 384K RAM, hard disk, one stan- 


dard 8-bit slot, graphics card. 

In Short: Outclassed by the other PC fax 
boards, this unit requires more hardware set- 
tings than any of the others and gives you less 
software support, it even lacks support for PC 
Paintbrush. 
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requests the time and 
date when you ask it to 
transmit. The current 


= The Smartfax software 


ample, the choice between pulse dialing or 
tone dialing is a software selection for all 
the other boards; with Smartfax, making 
the choice requires manipulating the hard- 
ware. 

When it comes to setting the memory 
address, the documentation, which reads 
as if a non-English speaker wrote or trans- 


| lated it, offers little help. You set the ad- 


| dress with jumpers instead of switches. 


date and time according 
to DOS are the default 
entries, though. 


21 switches, the board we tested had 17. 
Whether 17 or 21, the switches you're re- 
quired to set are too many. 

In fact, hardware settings control more 
board functions than in other units. For ex- 









Great Performances 


Since the illustration of the jumpers is hand 
drawn, it’s difficult to figure out how to 
tum them on and off. Other hand-drawn 
elements in the documentation include the 
cursor keys; apparently the printer that pro- 
duced the guide had no arrows in its char- 
acter set. 


SOFTWARE QUIRKS _ Instead of taking 
DOS's word, the Smartfax software re- 
quests the date and the time when you ask 
it to transmit. The current date and time ac- 
cording to DOS are the default entries, 





though, and you can bypass the requests 
by pressing Enter twice. 

One handy feature unique to Smartfax 
is a built-in table of international dialing 
codes. It lists area codes for major world 
cities and for U.S. states and cities. 


NOPAINTBRUSH Unlike the other fax 
units, Smartfax offers no support for PC 
Paintbrush. \t would not transmit the 
AutoCAD nozzle used in our tests, but it 
does accept files from Dr. Halo. 

Smartfax transmits documents ade- 
quately. But with too many switches, poor 
documentation, and a high price, it lacks 
market smarts. Considering Smartfax’s 
heavy reliance on hardware settings and its 
lack of support for PC Paintbrush, all the 
other fax boards we reviewed outclass it.ia# 


William Taylor is a consultant on artificial 
intelligence in New Hampton, New Hamp- 
shire. 





PROTECT YOUR 
INVESTMENT 


— Option Board Safe! 





Demand an Pnewfé 


Let us take your article to its highest 


Software based protection 
on ordinary diskettes 

Cop's Copylock Il diskattes cannol 
be copied by so-called back-up 


programs Itke COPYuPC, Copy- 
Write nor by bitcopiers or hardware 
devices such as Option Board. 


User friendly NB; 
machine instali featureeW? 
The end-user can install proiected 


copied and backed-up normally. 
Compatibii 

Cop's Copylock Il supports IBM 
PC/XT/AT and IBM PS/2 and 
compatibles. 


LAN support 
The prolection can be tied to one 
specific PC Ina local area network. 


level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted ** on 80 Ib. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447, 
**Minimum quantity 500 reprints. 











progrsms on one specific machine. 
The protection is tied to the mother- 
board and the disk controllers 

The installed programs can be 


COP’S 


COPYLOCK ii 
Developed by Link Computer 

tn US: Dancotec, 4050 Dureck Road, Cameron Park, Ca. 95682, 1-800-451-0303 Ext 85, 

international: Cancotec, Bakkefaldet 36, DK-2840 Hotte, Denmark, (+45) 2 60 18 88 

Distributors: Canada Compuier Distr 416-273-7362, France Simed (+33) 143990473, 


Netherlands Compus (+31) 8370 97627, Spain. Next For (+34) 14111704, Sweden. 
Coda (+46) 8 796 90 40. 
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| laser 
printers are 
created equal. 


They start out equal because all suc- 
cessful laser printers are driven by only 
a few engines of proven quality. Manu- 
facturers install these identical engines 
to build different printers. 

Destiny Technology used the same 
Ricoh engine as the just introduced IBM 
Pageprinter™ to create the LaserAct I™ 
They made it plug-compatible with the 
HP LaserJet™ series, the de facto industry 
standard with more than 500 personal 
computer software drivers ready to use. 
By developing its own software and 
controller board, the LaserAct I goes 
beyond being just plug-compatible with 
the HP series; it is also one to one Laser- 
Jet font cartridge compatible. And, for 
the same retail price, it offers several fea- 
tures not found on the HP machines, 
such as: 


¢ Full vector graphics capability, 
standard 

¢ Full 1.5 MB RAM, standard 

¢ 300 DPI full page bit-map, standard 

* 4months on-site service, 8 months 
depot, standard 

— _ © 9 resident fonts, 

—- a standard 

= “=, © Available now, 


- me 4 4 
ee for immediate 
‘ delivery 


Pageprinter isa trademark of International Business Machines 
LaserAct Lis atrademurk of Destiny Technok yn. 
Lasedjet ts a trademark of Hewlett-Packard. 


Destiny Technology 
1012 Stewart Drive 
Sunnyvale, Ca. 94086 
Tel: (408) 733-3171 
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‘TURBO PASCAL 4.0: 
MAKING THE BIG MOVE 


Turbo Pascal programmers will welcome the new features of Version 4.0, but some of the 
changes may mean making major revisions to your existing programs. 


he good news is that Borland’s lat- 

est version of Turbo Pascal includes 
the features most Pascal program- 

mers have had at the top of their wish list. 
We've all wanted separate compilation of 
Units, new data types, “‘smart linking,”’ 
and no 64K barrier. These and other im- 
portant features are discussed in more de- 
tail in the sidebar **What's New in TP4?”° 
The bad news is that since Version 4.0 in- 
volves a number of fundamental changes, 
you may have to do some major rewriting 


of your programs. In this issue of PC Lab | 


Notes, I'll describe some of these problem 
topics and offer solutions. 

Several problem areas arise from the 
change from .COM file output to .EXE 
files. Turbo Pascal 3 (TP3 hereafter) com- 
piles directly to .COM files. This is part of 
the reason for its speedy compilation, but 
it’s also the cause of the 64K barrier. A 
.COM file can have only a single code seg- 
ment, and a segment can be only 64K in 
length. The new TP4 compiler produces 
.EXE files, in which every Unit can have 
its own code segment. But techniques that 
assumed a single code segment will no 
longer work as they did. Interrupt Service 
Routines (ISRs), INLINE code in general, 
and programs with overlays will all need 
revision. You'll also have to rewrite any 
code that took advantage of User Written 
V/O drivers or User Written Error Handler 
routines. TP4 retains these user-written 
items but expands them considerably. 


INTERRUPT SERVICE ROUTINES 
The .COM file limitation of TP3 eased the 
task of writing ISRs in several ways. An 




















ISR doesn’t have access to the data seg- 
ment of the program in which it’s imbed- 
ded, but in a .COM file its code segment is 
the same as that of the whole program. 
Since typed constants reside in the code 


PC LAB NOTES 


Turbo Pascal 4.0 gives new programs 
a boost; older ones need adapting. 
UTILITIES 

PAINT dolls up your help screens 
with zippy colors and patterns. 
ENVIRONMENTS 

OS/2’s memory management has un- 
forgettable new techniques. 
POWER PROGRAMMING | 
MASM and C programs gettochange | | 
achild’s environment. 1} 
SPREADSHEET CLINIC 
Converting database and directory 
dates to serial date values. 1 | 
USER-TO-USER 

DOS dares to print from a batch file 
without prior approval. 

POWER USER 

Duping WordStar commands with 
Word, tracking FoxBASE by the sec- 
ond. 

LANGUAGES 

Writing characters at an anyle in Tur- 
bo Pascal; fast BASIC dating. 

PC TUTOR 

Printers giving off bad vibes to hard 
disks; EGA stragglers. 
CONNECTIVITY CLINIC 

LANs competing against factory up- 
roar; receiver overruns. 











segment in TP3, it’s very simple to let the 
ISR communicate with the main program 
using typed constants. 

This communication is especially im- 
poitant when you want your ISR to pass 
control to the old interrupt routine, i.e., 
use an interrupt chain. In TP3, you store 
the old interrupt’s address in a typed con- 
stant. When you're ready to chain, you 
simply clean up the stack and JUMP di- 
rectly to that address. 

In a TP4 .EXE file, on the other hand, 
there is more than one code segment, and 
typed constants reside in the data segment. 
Thus, you can’t use the same techniques. 
Borland does provide the Interrupt Proce- 
dure, a special kind of procedure declared 
as shown in Figure I. A procedure de- 
clared in this way automatically saves and 
restores all the registers and makes the 
main program's data segment active. Fig- 
ure 2 shows the code generated by such a 
procedure. If your ISR presently uses IN- 
LINE code, however, you'll have to re- 
move any CS: overrides that precede refer- 
ences to typed constants. 

Since an Interrupt Procedure automati- 
cally pushes the registcrs on entry and pops 
them on exit, you may wonder how you 
can pass any information out. The heading 
for an Interrupt Procedure gives a clue. 
The registers appear as if they were argu- 
ments to the procedure, and you access 
them as such. If you're writing Pascal 
code. simply refer to them directly. In IN- 
LINE code, refer to them as offsets from 
BP. Figure 3 shows a replacement for in- 
terrupt 16h (unenhanced PC BIOS) written 
almost entirely in Turbo Pascal. This is the 
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PROCEDURE foo( Flagx, 
_BP Word) ; INTERRUPT; 


8, _ 





PUSH AX 

PUSH BX 

PUSH cx 

PUSH Dx 

PUSH sI 

PUSH DI 

PUSH Ds 

PUSH ES 

PUSH BP 

MOV BP, SP 

SUB SP,LocalSize 

MOV AX,SEG DATA 

MOV Ds, AX 
{Body of procedure goex here} 

MOV SP, BP 

POP BP 

POP Es 

POP DS 

POP DI 

POP SI 

POP DX 

POP cx 

POP BX 

POP AX 

IRET 





Figure 2: Special prelude and postlude code 
created by TP4 for an Interrupt Procedure. 


PROGRAM Naw 1167 
Vana crt, doe, hexx; 


(*The hexx Unit ie deacribed elaewhere in thie articlas) 


VAR 

Rbd_vec, exit_Vac : pointar; 
cosst 

Kbd_Int = $16; 


{SP7+} PROCEDURE My_exit; 
AEGIR 


{$?-} 


PRODUCTIVITY 


_DX, _SI, DI, DS, _ES, 


software keyboard interrupt, the one your 
programs use to get keystrokes from the 
keyboard buffer. Note the assignments to 
—Flags and AX. 

There's one major problem with the 
new Intcrrupt Procedure, however. Sup- 
pose you want to chain to the previous in- 
terrupt. You store the old interrupt vector 
in a variable of the new “‘generic pointer"’ 
type. Before you can JUMP to the old in- 
terrupt, though, you have to restore the 
original values of the registers from the 
stack, and that includes the DS register. 
And since you don't have access to the 
main program's data segment, you can’t 
find the address of the old interrupt. 

The program shown in Figure 4 shows 
aclever way around this dilemma, devised 
by INLINE wizard Lane Ferris. Normally, 
to get ready for the routine’s end, we have 
to pop everything off the stack. To chain to 
the old interrupt, we play some tricks with 
the stack. AX and BX would be the last 





RIOS_Data = $40; 
VAR 

Ruffar_Raad 

Ruffer_Tail 





registers to get popped. We put the old in- 
terrupt vector into AX:BX, then exchange 
them with the segment and offset of the re- 
tum address on the stack. When we pop 
the stack, we leave AX and BX on. As a 
result, when we do a RETF, control passes 
to the old interrupt. and when it ends, con- 
trol goes back to the proper retum address. 
You should be aware that this process may 
be version-specific, for future versions of 
Turbo Pascal may not store the retum ad- 
dress at offsets BP+ 16 and BP+ 14. But 
for now it works, and it allows you to con- 
vert your ISRs to the new version. 


INLINE CODE With TP4, you can no 
longer refer to the current location counter 
in INLINE code, nor can you directly call 
procedures and functions. It’s not difficult 
to call a procedure in INLINE, though, as 
Figure 5 demonstrates. You just have to re- 
write any INLINE code that assumes that 
typed constants reside in the code seg- 
ment, or that manipulates the stack. 

In return for undertaking this minor re- 
writing, you get a new kind of INLINE. 
TP4’s new INLINE directives are similar 
to macros in a macro assembler. When you 


use the procedure name in your program, 


Intager ABSOLUTE KIOS_Date : $001A; 
Integer ABSOLUTE KIOS_Data : spetey 
66; 


Intagar ARSOLUTE BIOS Date : eraea: 


z 
z 
s Integer ABSOLUTE KIOS. 
t 
z 


yte ABNOLUTE KI0S Data 1 $6617; 


CASB HL(_AX) OF 


MatIntVac(Rbd Int, Kbd_vec); {raatore OLD INT16} 
IF (Exitcode <> #6) OR (RrrorAddr <> NIL) THEN 
REGIN 
Asaign(Output, °'); 
Rewrita (Output); 
Writakn( 67); 
Ir ExitCode = $FP THEN 
WritaLn( ‘UREN RREAK‘) 
ELss 
RNGIN 
Writa(’Critical Error @ ’, HEB(ExitCcode))3 
Writa(’ AT PROGRAM LOCATION °); 
wWeitaLn(lex(Meg(Erroraddr’)), ':', Hex(ofe(Erroraddr’)))3 
END; , 
EMD; 
RxitProc :@ Exit_Vec; 
END; 


(reetore previous ExitPrec) 


PROCEDURE CLI; INLINE(S$FA); (INLIRB procedures ara NICE!} 
PROCEDURE RTI; INLIRN($FR}3 
PROCRDURE KOF; INLIRE( $96}; 


PROCEDURE INT16_ISR(_Plege, CB, IP, _AK, _@&, _CB, _DB, 


_BI, _DI, be, REx; _BP : word); 


INTERRUPT; 


(®*THIR procedure eimply duplicetaa the function of {un-enhanced 11061) 


INT 16h, 
COMNT 
Saro_Flag = §49; 


aut it doee it totally uaing Turbo Paaceli*) 


Figure 3: An Jnterrupt Procedure that replaces interrupt 16h, 
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@ + REGIW 


(*Need key (weit for it)*) 
REPEAT 
GTI; WOR; CLI; 
UNTIL Buffer_Heed <> Buffer_Teil; 
AX t= MemW(HIOS_Data 1 KufZar_Raad|; 
Inc(puftar_| Head, 233 
rr nuffar_! Head > Ruffer_End THEN 
buffer Naad t= Buffar_! _Mtart; 

Sti; 
END; 
uEGIN 

cLY; 

iy Buffar_mead © Huffer Tail THEW 
_Flege :© _Flege OR wero_Fleg 
ELSe 
BEGIN 
Plage se Plege AND WoT(Zero_Flag); 
_AX t@ Mew [HIOS_Data:Nuffar_Haad]; 
A 
RTI; 
Eup; 


(* Wae e key praaaed7*) 


2 ¢ AM t@ KB Flag; (*Return ehift eteteet) 


VAR 
cH: 


char; 


Lt STRING(255); 


1988 


feontinues} 














} BC_ScrollLock 


PRODUCTIVITY 


I: Yoteger; 
BEdIs 
WriteLn('Replacemant keyboard ioterrupt is inatelled.’}; 
Write(*PRESS eny key to continue....'); 
REPEAT UNTIL ReyPressed; 
CB := ReadKey; 
Writenn(cs)z 
write(‘Enter your names ')7 
Readin(L)3 
WriteLn(‘Bi, *, Lj: 
Write(‘'Enter an ioteger: ’}; 
Readin(I}; 
WriteLn{'You entered ‘, 1); 


PROGRAM Shift Rey Freeeed; 
Us crt, doe, hexx; 
(*The hexx Unit ia described elsewhere in thia articles) 
VAR 
Kbd_vec, Exit _vec s poioter; 
CONST 
Kbd_Iot = 9; 
(* Bcan codes for seven ehift keye *) 
sc_Leftshift 42; 
sc_Rightshift = 54; 
sc_ctrishift = 29; 
sc_altshift 563 
6 
70; 
58 
Felee; 
6; 


8¢_CapaLock 
SKF + Booleen 
which : syte 


{$F+) PROCEOURE My Exit; 
SKGIS 
SetIntvec{Kbd Int, Kbd_vec); {reetore OLD INT9) 
IP (Exitcode <> @) OR (ErroraAddr <> MIL) TSEN 
SEGIN 
Assign(output, ‘')3 
Rewrite (Output); 
writezn( 67); 
IF ExitCode = $FF TSEN 
WriteLn('USER SREAK’) 
ELSE 
BEGIN 
Write(‘criticel Error $ °, SEX(Exitcode)): 
Write(’ AT PROGRAM LOCATION ‘); 
Write&n(Hex(seg(ErrorAddr*)), ‘3°, sSex(Ofe(Krroraddr*))); 
Ewd; 
BUD; 
ExitProc := Exit_vec; 
EMD; 


{$¥-) 





{restore previous ExitProc} 


PROCEDURE CLI; INLINE(SPA); (INLINE procedures are handy!) 
PROCKDURE BTI; INLISE($PS); 
PROCEDURE INT9_ISR( Flags, C5, IP, AX, _8K, _CK, _OK, 

_8I, _DI, 08,” _88,_8P t word); 
INTKRRUPT} 
SKGIS 

INLINE ( 
g9c/ 

} $Ea/sea/ 
$3C/sc_CapeLock/ 
} $74/$1F/ 
j $3C/8C_Leftshitt/ 
$74/$18/ 
$3¢/s¢_Rightshitt/ 
$74/$17/ 
$3¢/s¢_ctrlshift/ 
$74/513/ 
$3c/sc_altshift/ 
$74/$8P/ 
$3¢/s¢_numLock/ 
$74/508/ 
$3¢/sC_ScrellLock/ 
$74/$07/ 


{PUSHF ;eave flege } 
{18 AL, 60h ;Read the keyboard port } 
{COMPS AL,SC_CapaLock } 


} 
{CMPS AL, SC Leftshift } 
{38 Was_Preased } 
{coups aL,s¢_Rightshift) 
{J3 Was_Preesed 





{CMPs AL, SC_Altshift 
{3% Wea_Pressed 
{COMPS AL, SC_SumLock 
{J8 Was Pressed 


{JE Waa_Preased 


{IF you didn't jump by now, it waeo’t a shift key} 
$C6/$06/SKP/$00/ {Move SKP,@ ;eet SKP to false 
$es/soe/ {IMP To_Sormal) 


{Was_Pre: a) 
$C6/S$06/SKP/$81/ 
SA2/which/ 


{MOVE SKP,1 ;eet SKP to true 
{Move which,AL :;remember WHICS key 


{To_Sormal) 


$90/ {POPF ;Get hack saved flags 

















SEGIS 
clrser; 
Checkiireak := True; 
Getiotvec(Kbd Int, Kbd_vec); {seva "old" INT16) 
SetIntvec(Xbd Int, GINT16_ISR); {install new} 
Exit_Vec := Exitrroc; {eeve old ExitProc} 
KxitProc :© @my_Exit; {inatell new) 
Do_Demo; {show yer stuff) 
(The interrupt gete reetored io the ExitProc} 

END. 


(Figure 3 ends} 


$Al/> Kbd_vect+2/ 
$88/$1K/> Kbd_vec/ 
$07/$58/$08/ 
$87/$46/§10/ 
$68/$E5/ 

$50/ 

$o7/ 

$ir/ 

$5P/ 

$5E/ 


{MOV AX, Kbd_vect2 ; vector eegment } 
{HOV 8K, Kbd_vec 3} Vector offset } 
{XCNG 8X,(8P+14) 3; switch ofs/hx } 
{KCHG AX,{8P416] ; switch seg/ax } 
(HOV SF.8P ;0Ndo whet TURBO did et } 
{POF sr tetert of thie routine) 
{POP ES 3it does a lot more than TP33} 
{POP DS} 

{POP DI} 

{POF 81} 

S5a/ {POP DK} 

$59/ {POP CK} 

sca {RETF ; effectively "IMP [Kbd_vec]" } 
v3 


CLI; {Don’t want it changing DURISG thie!) 
ShiftKeyPreased := SKP; 
SKP := Palse; 
STI; {OK, can cheoge now} 
ESD; 


FUNCTION Xead_SKP 3 Byte; 


(® eomem es) 
(* Returoe the velue of fleg variable *) 
q® "HwSICS end reeete it to 6 *) 


CS ESAes #) 


CLI; {Don't want it chenging DURING thiet} 
Reed _SKP © which: 

which :e¢ 

STI; (OK, can change now} 

END; 

PROCEOURE Do_Demo; 

SEGIN 
clrser; 
WriteLn(’ 
Writenn(’ 
writeLn; 
Write(’ Press the verioue shift keye oo the °); 
writeLn(‘keyhoard. The normal "KeyPreseed™'); 
write(‘ function doeso’’t notice these keye. ‘}7 
WrlteLnj‘sut the oew "shiftKeyPresased"’); 

WriteLn(' ooticee: sit <ctrl><sreak> to quit.‘)3 
REPEAT 
REPEAT UNTIL ReyPreesed OR shiftKeyPressed; 
WSILE KeyPressed DO write(Resdxey); 
CASK Read_SKP OP 
sc_Leftshift 


KEYSOARD INTERRUPT DEMO "shift Keye"’}; 


3 WriteLn( ‘Left shift‘); 
Sc_Rightshift ; WriteLn( ‘Right shift’); 
sc_ctrlshift 3: writeLe(‘Cootrol shift’); 
s¢_altshift 3 WriteLn( ‘Alt shift’); 
s¢_Sumiock t WriteLn(‘'Sum Lock’); 
8C ScrollLock + WriteLn('Scroll Lock’); 
SC_CepeLock + WriteLn( ‘Cepe Lock’); 
EWD; 

UNTIL Palse; 

END? 


{Only wey out ie “Sreak} 


BEGIS 
CheckBreek := True; 
GetIntvec(Kbd_ Tot, Kbd_vec); {save "old" Int9) 
SetIntvec(Kbd_ Iot, @INT9_ISR); {icetell new) 
Exit_Vec r= KxitProc; {save old Exitrroc} 
ExitProc 1 Guy _Exit; {install new) 
bo_Dema; {show yer etuffi) 
END. 


Figure 4: A chaining Interrupt Procedure that passes control to the old interrupt, then back to the proper return address. 
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= PC LAB NOTES 


hree cheers for Turbo Pascal 4.0! 

One for breaking the 64K haricr. a 
second for separate compilation of units, 
and a third for implementing **smiart 
linking.** And additional plaudits are in 
order for various other features. 

With TP4 you're no longer limited to 
64K of code. Write as much code as you 
need, and separate out related processes 
into Units. You need only recompile a 
Unit when it changes. Reusing a unit 
you've made for another program is no 
prohlem, and smart linking assures that 
only the procedures you use get incorpo- 
rated into the new program. The same 
holds true for the Run-Time Library. 
TP3 always included the whole Run- 
Time Library in every program, TP4 
only includes the parts that get used. 

Borland provides an UPGRADE pro- 
gram with TP4 that will process your 
TP3 code and make it ready for TP4. In 
many cases running UPGRADE is all 
you have to do. To recompile the chess 
program from Turbo Gameworks under 
TP4 requires changing exactly three 
lines. UPGRADE flags areas that will 
need more handwork, such as that de- 
scribed in the main body of this article. 


NEW DATA TYPES § TP4 adds some 
new data types that we've long wished 
for. First there’s the WORD. This is a 2- 
byte unsigned integer, ranging in value 
from 0 to 65,535. TP3 users have invent- 
ed various tricks to treat signed integers 
as unsigned; now we can do it directly. 
All hex constants are WORDS. and you 
can declare array types with upper 
bounds greater than 32,767. 

It’s still possihle with TP4 to convert 
an integer to an unsigned real number: 
the expression 


R := 256.0*Hi(I) + Lo(I); 


will do the job, as before. And you can 
still make unsigned comparisons hy 
comparing the high and low bytes of two 
signed integers separately. So you don’t 
have to get rid of your workarounds. But 
in programs that you write from now on. 











PRODUCTIVITY 


WHAT?’S NEW IN TP4? 


PROGRAM CondComp; 
{$IFDEF CPU87} 
{$N+} 
VAR 

: Single; 
: Double; 


{ turn on use of 8087 math package } 


{ single precision IEEE real } 
{ double precision IEEE real } 


Extended; { extended IEEE real } 


{ SELSE} 
VAR 

Real; 
{ reals } 


: Real; 
: Real; 
{SENDIF} 


BEGIN 


WriteLn(‘X takes ’, SizeOf(X), 
WriteLn(’Y¥Y takes ’, Sizeof(Y), 
WriteLn(‘Z takes ‘, SizeOf(Z), 


END. 


Figure A: An example of conditional compilation. 


use the WORD type when you need an 
unsigned integer. 

The INTEGER type has gained an un- 
signed equivalent and BYTE has ac- 
quired a SIGNED equivalent. The Short- 
Int type is a 1-byte integer. ranging from 
— 128 to 127. You can use this one for 
small constants that may have negative 
values. 

Real power comes with the new 
Longlnt, a signed 32-bit integer. Using a 
LongInt you can represent any number 
ranging from alow — 2,147 483,648 toa 
high 2,147,483,647. LongInt arithmetic 
is substantially faster than floating point, 
so il 2 billion is big enough for you, 
switch to Long|nt. 

If you do use floating point, TP4 gives 
you some new choices. The same old 
Turbo 6-byte Real still exists, but there 
are four new Hardware Floating-Point 
types. First are the IEEE standard Single- 
and Double-Precision types, using 4 and 
8 bytes, respectively. If that’s not 
enough, the Extended type is a 10-byte 
real number with 19 significant digits and 
a range from 1.9 X 10-1 to 1. x 
10*- 

The Comp type is something of a hy- 





{ no 8887 so define all of them as 6 byte } 


’ bytes.’); 
' bytes.'); 
' bytes.'); 





hrid. It’s effectively an 8-byte integer, 
but it’s treated as a floating-point type. 
Using the Comp type you can represent 
integers from —(2°*) to 2-1. That 
maximum Comp is an astronomic 
9,223 .372,036,854.775 807, and 
there’s no rounding involved. This will 
come in handy for replac:g the BCD, 
which is not being released with TP4. 

All floating-point types except Real 
require an 8087 chip. Using the new con- 
ditional compilation, you can create 
source code that will easily compile into 
8087 and non-8087 variations. Figure A 
shows a tiny program using conditional 
compilation. 


DOS ACCESS = Anything you can doin 
DOS, you can do in Turbo Pascal. The 
INTR and MSDOS routines handle sim- 
ple interrupt calls, and INLINE code lets 
you do almost anything. Yet some of the 
tricky code we've written for TP3 is now 
obsolete. You no longer have to work to 
EXEC another program—that’s built in 
now. Of course you get the function that 
retums the exit code of the child process 
too. And if you want to get or set an inter- 
rupt vector, simply use GetlntVec and 
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SetIntVec, both in the DOS unit. 

Many common DOS functions are 
now built into the DOS unit. These in- 
clude routines to find files for a directory 
listing, to change file attributes, to get or 
set the system date and time, and to 
check available disk space. 

TP4 includes super-fast direct video 
screen writing, too. if you Use the CRT 
Unit, direct video memory I/O is auto- 
matically enabled. You can tur it on and 
off at will, and you can control whether it 
checks for snow. You can write a whole 
screenful of information so fast that it 
seems to appear all at once. Just run the 
program in Figure B to see the speed. 


UNITS Units are what make large pro- 
grams possible in TP4. Each Unit can 
only have 64K of code, but you can use 
as many Units as you need. Units save 
you time by being portable: once they're 
written, you can use them again and 
again. You can expect to see whole li- 
braries of Turbo routines distributed as 
Units once TP4 is in widespread use. 

Each procedure or function in a Unit 
appears twice—in the Interface and the 
Implementation sections. You put the ar- 
guments in the Interface section and the 
code in the Implementation section. You 
can also make variables and routines 
*‘private’’ by omitting them from the In- 
terface section. When you do this, only 
routines within the Unit will be able to 
use them. Figure C is a simple Unit that 
adds the ‘‘Hex"’ and ‘‘HexByte’’ fune- 
tions to any program that Uses it. Note 
that the Unit name is “‘Hexx’’—Unit and 
Program names are true identifiers in 
TP4, so you can’t make a procedure with 
the same name as the program or Unit. 
Several of the example programs Use the 
**hexx’’ Unit. 

Every Unit can have both an Initial- 
ization section (which executes automat- 
ically at the start of any program that uses 
the Unit) and an ExitProc (which exe- 
cutes when the ends). This ca- 
pability makes a Unit highly self-con- 
tained. 


Lat 
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PROGRAM FastWrite; 
Uses Crt; 

VAR 

AString : String[79); 
N 2: Byte; 

















































BEGIN 
FOR N := 1 to 79 DO AString[N} := ‘0’; 
AString([0] := #79; 
clrsecr; 
WriteLn(‘Press <Return> for a demo of fast screen writing’); 
ReadLn; Gotoxy(1,1); 
LowVideo; 
FOR N := 1 to 24 DO WriteLn(AString); 
FOR N := 1 to 79 DO AString[N] := 'X'; 
Gotoxy(1,1); Normvideo; 
WriteLn(‘Press <Return> for a demo of ordinary writing’); 
ReadLn; Gotoxy(1,1); 
Directvideo := False; 
FOR N := 1 to 24 DO WriteLn(AString); 
END. 





Figure B: A demonstration of TP4's direct video l/0. 


UNIT Hexx; 


string2 = STRING[2]; 
string4 = STRING[(4]; 


CONST 
HexDigit : ARRAY(@..15] OF Char = '8123456789ABCDEF’; 


FUNCTION HexByte(B : Byte) : string2; 
FUNCTION Hex(I : Integer) : string4; 


Implementation 


FUNCTION HexByte(B : Byte) : string2; 
BEGIN 

HexByte := HexDigit(B SHR 4]+HexDigit(B AND $F]; 
END; 


FUNCTION Hex(I : Integer) : string4; 
BEGIN 
Hex := HexByte(Hi(1))+HexByte(Lo(I)); 
END; 
END. 





| Figure C: A simple Unit for hexadecimal conversions. 
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m@ PC LAB NOTES 


(What's New in TP4?"* continued) 


SHORT-CIRCUIT EVALUATION 
What's wrong with this statement? 


IF (x <> @) AND (¥/X > 1) THEN... 


Suppose X is zero. TP3 always evaluates 
all parts of a Boolean expression, so 
you'll get a divide-by-zero error at the 
expression Y/X. Strictly speaking. how- 
ever, there’s no need to cvaluate the sec- 
ond Boolean expression. The combined 
expression will only be true if both parts 
are true, and if X = 0 the first part is 
clearly false. Thus, the program could 
safely stop evaluating when the first ex- 
pression proved false. This is called 
short-circuit Boolean evaluation, and it’s 
an option in TP4. 

TP4 can use .OBJ files. You must fol- 
low certain rules to be sure your .OBJ file 
is acceptable, but if you do so a simple 
compiler directive will link it in. There’s 
no separate link step—TP4 does the link- 
ing at compile time. 


GRAPHICS! You'd really almost cx- 
pect to pay extra for TP4’s built-in graph- 
ies. Built-in routines detect which of sev- 
en supported graphic modes your system 
can use: CGA. MCGA, EGA, VGA. 
Hercules, AT&T 400-line, and 3270 PC. 
You can call on standard procedures to 
plot lines, circles, and polygons;the 
GRAPH Unit automatically adjusts to 
the graphics adapter in use. You can fill 
outlines in a variety of colors and tex- 
tures, draw lincs with adjustable width 
and pattern, and create fancy text in vari- 
ous sizes using several **stroked”* fonts. 
Creating fancy graphics cffects with the 
new Turbo Pascal is astonishingly casy. 

There may be times when all the 
grand enhancements of TP4 are less im- 
portant than simply gctting your program 
running. In that case, you can use the 


with the compiler. These Units duplicate 
a number of TP3 routincs. You can in- 
struct the UPGRADE program to use 
these compatibility Units. Emergencies 
aside, however, your time would be bet- 
ter spent doing a true upgrade. —Neil J. 
Rubenking 


TURBOS and GRAPH Units provided | | 


PRODUCTIVITY 


PROGRAM ProcParmDemo; 
VAR P 3: pointer; 


{$P+) 
PROCEDURE aprocy 
BEGIN 
WriteLn('I am a procedure!’); 
END; 
{$P-} 


PROCEDURE Call(Pro : pointer); 
BEGIN 

INLINE (S$FP/§5E/$04); {CALL PAR |BP+4])} 
EMD} 


BEGIN 

P = @aproc; 
call¢P); 
END. 


Figure 5: One way to call a procedure within 
INLINE code. 


the exact INLINE code you declared gets 
inserted. For example, you can use the IN- 
| | LINE procedure FastKey (shown in Figure 
6) as a loop-exit test to check for a kcy be- 
ing pressed. It’s almost 20 times as fast as 
the usual ‘*IF KeyPressed THEN CH := 
ReadKey;"". FastKey uses INLINE code 
to check whcther the pointers to the key- 
board buffer’s HEAD and TAIL are differ- 
ent. If not, there’s no keystroke waiting, 
and the program performs a relative jump 








PROGRAM InlineDirectivel; 
USES crt; 

VAR 
CH : Char; 
count : LongInt; 


PROCEDURE FastKey; 
($31/$c8/ 
$8E/$co/ 
$26/$A1/$1A/$04/ 
$26/$3B/$06/$1C/$04/ 
$74/$03); 


INLINE 


PROCEDURE GetCh; 


BEGIN 


CH := ReadKey; 

| WriteLn{ ‘Looping....')7 
CH s= #0; 

count := 6; 

} REPEAT 

FastKey; 

Getch; 

Inc (Count); 

| UNTIL CH = 'Q’; 


END. 








WriteLn(’IN that time I performed ‘, count, 


3 bytes forward. It just happens that's the 
exact size of the simple procedure call to 
GetCh. So, by combining FastKcy with 
GetCh, you have a FAST loop test. 
Because the INLINE procedure has to 
be completely relocatable, you can't refer 
to variables within it. But you can pass it 
Parameters and pop them off the stack. 
The function LongMul (Figure 7) illus- 
trates this technique. You might initially 
wonder why LongMul is necessary. When 
you multiply two integers, TP4 (like TP3) 
assumes you intend an integer result. If 
you know you may have a LongInt result, 
you can typecast the first variahle to a 
Longint. If you do this, both operands will 
be promoted to LongInt and the calculation 


will use the LongInt code from the Run- | 


Time Library. Still, you don't really need 
the full-blown Long Integer multiplica- 
tion, since the result of multiplying two 2- 
byte integers will always be one 4-byte 
Long Integer. And the INLINE procedure 
LongMul takes only about 40 percent as 
long as multiplying with a typecast, and it 
takes 5 less bytes of code. 

Yet another example of the INLINE di- 
rective is provided in the two example In- 


{XOR AX, AX} 

{MOV ES, AX} 

{MOV AX,ES:]941A}} 
{CMP AX,ES:|941C}} 
{JZ $+3} 


BEGIN CH := UpCase(ReadKey); END; 


WriteLn(’Press any key to start, "Q" to Quit’); 


* repetitions’); 





Figure 6: Fust keypress detection using an INLINE directive. 


PC MAGAZINE @© JANUARY 26, 1988 
282 








TOOLS FORTHE 
MOST DANGEROUS JOB 
if TT ANS 


The Project Planning and Presentation System 
that works the way you think. 











With it, you can compare progress 
and current activity against the plan 
See time and budget changes for every 
step.Track shifts in cash flow and man 
hours compared to plan 



















Release 1.0 
March 24, 1987 





Writing plans. The minute you 
presenta project plan or proposal 
with objectives, schedules, and of 
course budgets, you set yourself 
up as the company spear catcher. 
Because you and your company are 
going to bet your mutual future on 
that plan. That's dangerous territory. 
But what if you could write and 
present a plan that’s bulletproof 
| from the beginning? 
Outline-based planning. 
| InstaPlan's "top-down" approach 
helps you think through plans and 
proposals. First, define broad ob- 
jectives. Then, flesh out the details. 
Assign resources to activities on 
InstaPlan's unique spreadsheet. 
Finally, InstaPlan's database lets you * Stewart hisse : | 
select key activities for analysis and PC Letter Not Eopy Premed 
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= PC LABNOTES 


PROGRAM LongMulbDemo; 
VAR 
X, Y ¢ Integer; 


PRODUCTIVITY 


PUNCTION LongMul(X, ¥ + Integer) : LongInt; 
(* Turbo pushea X and ¥ on the stack *) 


INLINE ( 
$58/ 
$5a/ 
$F7/S$EA); 


{POP AX 
{POP DX 


BEGIN 
X := MaxInt; ¥ := MsxInt; 
WriteLn('xX is ’, X, 


sPop ¥ } 
iPop X } 


{IMUL DX ;Result in DX:AX = X*¥)} 


* and ¥ is ’, ¥)3 


WriteLn('X*¥=', X*¥, ' -- wrong because it''s truncated to integer.’); 
WriteLn('LongMul(X,¥)=', LongMul(X, Y¥)); 


wWriteLn('LongInt(X)*¥=', LongInt (X)*¥)3 
END. 


Figure 7: An INLINE directive with arguments. 


terrupt Service Routines (Figure 3 and Fig- 
ure 4), In both of these programs, there are 
parts of the code during which interrupts 
must not occur. I defined INLINE direc- 
tives STI and CLI, each consisting of the 
single byte of the corresponding op-code. 
To tum off interrupts, | insert *“CLI,"’; to 
restore them, ‘*STI”’. 


OVERLAYS AND CHAINING The new 
Turbo Pascal doesn't have overlays or 
chaining. Since you can make .EXE files 
as big as you want, this shouldn't be a 
problem. Or is it? By using overlays with 
TP3, you could create a complex program 
that would run on a system with very little 


RAM. TP4 compiles more efficiently than | have overlays or chaining 


TP3, and the total code size will certainly 
be less than the sum of all the overlays. But 
the code will all be in memory at once. So 
if you incorporate all those overlays into a 
single TP4 program, it will require much 
more RAM to run. 

The official (Borland) solution is to re- 
create the portions of your program that 
once were overlays as separate programs. 
Then you use the built-in EXEC procedure 
to call them. The overlay procedures, 
however, had direct access to all the pro- 
gram’s variables, and the new ‘‘child’’ 
programs are self-contained. The same 
holds true for CHAINed programs: when 
you chain, the new program inherits the 
data segment of the old. 

The way around this problem is fairly 
simple. though it will involve some work 
on your part. You must start by determin- 








child programs. Create a RECORD type 
‘*PassData’’ that holds all of this data. 
(Figure 8 provides you with an example.) 
Put the TY PE declaration in a file, and $In- 
clude it in the parent and each child pro- 
gram. 

In the parent program, declare a vari- 
able of type PassData, and in each child 
program declare a pointer to PassData. 
Whenever you EXEC one of the child pro- 
grams, pass it the segment and offset of the 
PassData variable on the command line. 





= The new Turbo doesn’t 


Since you can make big 
.EXE files, this shouldn’t 
be a problem. Or is it? 


Within the child program, take the seg- 
ment and offset from the command line 
and set the pointer variable to that address. 


| You now have complete access to the es- 


ing exactly what global information the | 


parent program needs to share with the 


sential data. Each child and the parent 
share the data in the PassData variable. 

In addition to being somewhat cum- 
brous, this process involves some danger. 
Suppose, for example, that someone were 
to mun one of the child programs separate- 
ly, giving it erroneous values for the ad- 
dress? In such a case, you could end up 
overwriting important parts of memory. In 





order to avoid this, you should include an 
extra field—an ID field—in the PassData 
record, Give it a specific value in the par- 
ent program, and check for that value in 
each child. If the child program does not 
find the correct string in the ID field, it 
should never attempt to write to the shared 
area but should halt immediately. 

As you've probably surmised, this 
method is not a true replacement for over- 
lays. Each child program is self-contained 
and has its own copy of as much of the 
Run-Time Library as it uses. The program 
will need many .EXE files, and the child 
processes will have to be more indepen- 
dent than overlay procedures needed to be. 
Until Borland adds overlay support to 
TP4, this kind of solution will have to do. 


EXIT PROCEDURES = TP3 allows you 
to write one User Written Error Handler 
procedure for a program. The error handler 
automatically gets control if the program 
terminates abnormally. This is important 
for programs that do things like changing 
interrupt vectors. You have to restore 
those interrupts even if the program crash- 
es; otherwise, the program crash becomes 
a system crash. 

TP4 extends this concept with the Exit 
Procedure (ExitProc). If you define an Ex- 
itProc for your program, it always gets 
control when the program ends. If the pro- 
gram crashes because of an error, the glob- 
al variables ExitCode and ErrorAddr con- 
tain the number and address of that error. 
Moreover, each Unit in your program can 
have its own ExitProc, and each will be 
called in tum. For example, suppose you 
have a Unit that redefines the hardware 
keyboard interrupt to recognize more key 
combinations than the standard BIOS 
does. You can put the command to install 
the new keyboard handler in the Unit's ini- 
tialization section and the commands to re- 
store the original interrupt in its ExitProc. 
When you use this Unit in a program, you 


TYPE 
PassData = RECORD 
: string[8}; 


Ip 

status : Integer; 

DataFileName : atring([64]; 
END; 





Figure 8: Example of a shared data type for 
interprocess communication. 
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@ PC LAB NOTES 


{SR+} 
PROGRAM Exit_Proc_Demo; 
USES Crt, hexx; 


(*The hexx Unit is deecribed elsewhere in this article*) 


VAR 
Exitvec : Pointer; 
Ws Word; 


{S¥+) PROCEDURE My ExitProc; {$F-} 


BEGIN 


IF (ExitCode <> 9) OR (ErrorAddr <> NIL) THEN 


BEGIN 
Aseign(Output, ‘'); 
Rewrite(output); 
Write(#7’Abnormal exit: 
IF ExitCode = $FF THEN 
WriteLn( ‘USER BREAK’) 
ELSE 
BEGIN 


(*Uee DOs Standard output*) 


é 


Write('critical Error # ‘, HEX(Exitcode) ); 
Write(’ at program location *); 
writeLn(HEX(Seg(ErrorAddr”)), ‘:‘', Hex(Ofe(Erroraddr“))); 


END; 
END 
ELSE WriteLn(‘Normal exit. 
ExitProc s= ExitVec; 
END; 


BEGIW 
CheckBreak := True; 
Exitvee s= ExitProc; 
ExitProc s= @My_ExitProc; 
WriteLn(‘Enter a WORD values’); 
ReadLn (W); 

END. 


"ye 
{reetore previoue ExitProc} 





Figure 9: An ExitProc, which gets control when the program ends. 


TYPE 
CharBuf © arrey(#..127) of char; 
TextRec = RECORD 
Handle 3 Word; 
Mode 3 Word; 
Bufsize 3 Word; 
Privete : Word; 
BufPos 3 Word; 
BufEnd 8 Word; 
BufPtr 3 “CharBuf; 
OpanFunc : 
3 
3 
8 
8 
8 
8 


pointer; 
pointer; 
poioter; 
poioter; 
Arrey[1..16) of byte; 
arrey[9..79) of char; 
CharBuf; 


TooutFunc 
FlushFunc 
CloseFunc 
UserDate 





Figure 10: The TextRec TYPE, corresponding 
to the structure of a TEXT file variable. 


don’t have to do anything but insert the ap- 


propriate Uses statement. Without any 
| further work on your part, the initialization 
code will install the new Interrupt Service 
Routine, and the ExitProc will restore the 
original interrupt. 
The program shown in Figure 9 pro- 
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vides a very simple ExitProc example. Try 
different responses to the prompt ‘‘Enter a 
WORD value:”’. If you enter a proper val- 
ue (0..65535), the program terminates 
normally. Enter a value greater than 
65,535, and it crashes with a Range Error. 
Type some nonnumeric characters, and 
you get an Invalid Format error. Hit Ctrl- 
Break to end the program. In every case, 
the ExitProc gets control. The program 
saves the existing ExitProc vector and re- 
stores it when its ExitProc finishes. 

TP4 error codes are completely differ- 
ent from those of TP3. Numbers | to 99 are 
reserved for DOS error codes, which are 
passed directly to your program. Numbers 
100 through 199 are for internal I/O errors, 
and 200 to 255 for other fatal errors. If 
your TP3 program did any interpretation of 
error codes, you'll have to remember to 
change it to reflect the new codes. 


TEXT FILE DEVICE DRIVERS TP3 
let us create User Written I/O drivers to re- 
place the internal procedures that handled, 
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@ PC LAB NOTES 


for instance, console output. TP4 greatly 
extends this concept. Each Text variable in 
TP4 can be mapped onto a special TYPE 
called TextRec (see Figure 10). The Turbo 
Pascal manual describes this type in detail, 
but it’s not built into the compiler. That is 
because you can tailor TextRec to your 
own needs. The TextRec type includes ad- 
dresses for the four routines that open, 
close, flush, and do VO ona file or device. 
It also allows up to 16 bytes of user-de- 
fined data. (File Interface Blocks no longer 
exist as such; the TextRec type has re- 
placed them.) 


PROGRAM User file; 
usts ert; 
cousT 
Versie = 255; 
fwclosed = $U7B8; 
feInput © $D781; 
fmoutput = $U782; 
fmInout = §U783; 
IU_Wotoutput = $154) 
Tu_Pilerull = ¢rp; 
Tu_tnvelid © SFC; 
TYPE 
String2$S © ataxwa{ 285); 
Cherguf = ARRAY(@,.127) OF Chacs 
Fakerile = ARRAT(@..UerSie) OF Char; 
TextRec = RECORD 
Handle 
mode 
Bufsiee 
Privete 


s Word) 

2 Word) 

2 Word) 

2 Word; 

a Word; 

* words 

+ “chereuf; 
1 poiater; 

1 poioter) 

5 pointer; 

4 pointers 

tor User nets. Ne oan 


rluehrune 
Cleserunc 
(16 bytes 
@ of then) 
UPLIePos 


1 
’ 
1 *Fakerile; 
Uservets + ARRAY{1 
Mame 1 ARRAY(@..79} OF Cher; 
Buffer 2 CharBuf; 
Eup; 
VAR 
Verrile : Text; 
cu 3 cher; 
uD 1 Totegert 


($F+} (Compile functions ae FAR routines) 
FUWCTIOW UerClose(VAR F : Testhec) 1 Integer: 


{* *Closes* the Uerrile by deslloceting ite buffer. *) 


(¢ Always returns 8, mseening success. 
story 

Ulepose(F.date); 

Uerclone s= 6) 
aK; 


PUNCTION Usroutput(VAR F 1 TextRec) 1 Integer: 


(* Output to the *file* consists of moving cherecters from *) 
(* the built-in Teetree buffer to the outeide buffer and = °) 


(* adjusting the appropriste pointers. 
eect 
Ueroutput 1= 63 
WITH F DO 
IF mode © fmoutput THE 


(°meagic” eternal codes for TR4) 


(Tou wrote >» 255 cheractere) 
(You ettempted an invelid operation) EYD 


PRODUCTIVITY 


To create a Text File Device Driver, 
you must create those four routines—or as 
many of them as you will use. A possible 
application of the expanded driver concept 
is illustrated by the program in Figure 11. 
Its purpose is to accept any number of vari- 
ables occurring in one or more Write state- 
ments and to retum a single string variable 
containing all of them. Note the TextRec 
declaration: this file uses 8 bytes of the 
UserData area to store the file size and po- 
sition and the address of its data buffer. 

The V/O routines must follow a certain 
model. Each must be a function taking a 





VAR parameter of type TcxtRee and re- 
turning an integer. Each must be declared 
FAR using the {$F +} compiler directive. 
The routines return 0 for success; any other 
value will be takcn as an V/O error and re- 
turned in the internal variable ]Oresult. 

V/O drivers in TP3 worked on one char- 
acter at a time. The output routines had to 
be procedures that accepted a single 
CHAR argument, and the input routines 
had to be functions that returned a CHAR. 
TP4's Text Device Drivers act on a buffer 
full of characters, so they can potentially 
be faster. 


FUNCTION Usropen(VAR FP : TestRec) 1: Integer; 
(* This particuler kind of *file* can only he opened with eo) 
(° Retrite, never with Reset. ey 


REGIA 
Veropen i= 5 
wits F DO 


IF mode © fmoutput THEW 


BEGIN 
UPilasio s© @; 
UPileroe i= 6; 


ELSS Ueropee se IU_Invelid: 


EMD; 


($F-})(Stop compiling functions ee FAR routines} 


FUNCTION ReedUer{VAR Fs Test) 3s String255; 


(* Grab the entire contents of the Yerr.le and reset it 


(* to empty. 
VAR Temp 1 String25S; 
seorn 
WITH TaxtRec(P) Do 
DEcrN 


% 
™ 


Wove(Usta’, Temp(}), UFilesie)s 


‘Tenp(s 
Uriles = 8) 
Urileroe s+ @; 
EMD) 
Readver t= temp; 
END; 


se Chr(Urilesio); 


PROCEDURE AsaigeVer(VAR Fs Toxt); 


storm 
MITH TextReciF) DO 
aecIn 


mode 10 feclosed; 


Bufsive s 127; 


sufrtr 1 @buffer; 


CloseFunc 
Inoutrune 
Pluebrusc 
Wame(@) i= S@; 
UFilegie 1 @; 
UFileFos 1 @; 
"1 Mew(Date); 
ENU; 
EWDs 


SEcIM 
elracrs 


Aseignuer(VerFile); 
*" 


Write ‘iow writing severe] veriables to "UerPila® -~ ‘); 
Writein(‘they vill become @ single STRING.*); 


3 
PI/@ © *, Fasaslsilys 

the biggest Long Integer is ‘, MaxLongInt); 
key to see the reeult.*); 





BEGIN 
IF UFilePos+BufPos >= UVerSie THEM Usroutput t= IU_Filerull 
ELSE 


SEGIN 
Hove (sufPtr~, Uste"[UFilePos), SufPos); 
UPLlePoe := UFilePos+BufPos; 
IF UPilePos > UPileSia THEN UFilesis :© UFilePos; 
BufPon := 8; 
END) 
EMD 
ELSE 
IF mode © fmClosed THEN Usroutput := ToO_xotoutput 
ELSS UsrOutput := IU_Invelid; 





WeiteLn) Writena(’*’, Readver(UerFile), °°’); WriteLn; 
WriteLn( ‘Mow the UsrFile is clesr, ready to accept input sgain’)+ 
Mose 3553 b 
9, chrqaa?p, ¢ FE. ps 
Pte’, Fislsll, * and‘, m, '/*, U, e*, M/DElsdd ys 
@ hey to see the result.'3; 


writenn; writenn(’**, Readuver(UserFile), ‘"'); xriteLn; 
WriteLn(’MOW to overloed the UsrFile -- ve will get » speciel I/o error’): 
WriteLn('Frees @ hey to see the result.’°; 
CH 1@ ReedRey; 
FoR MW r= 1 TO 9 DO 
Weite(verFile, ‘Ture string hes 32 characters. ‘); 
WriteLn; WriteLn(’*’, NeadUer(Uerrile), °'); WriteLa; 
END. 





Figure 11: Using a simulated text file to convert any number of variables into a single string variable. 
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@ PCLAB NOTES 






When your program absolutely re- 
quires a particular data file, the user is sure 
to misplace that file. To avoid that possi- 
bility, you may want to include the data 
file directly in your program. In TP3 this is 
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a simple task: you just declare the file as an 
EXTERNAL procedure. The compiler 
pulls the whole file into the code segment, 
and you access it using a pointer or an ab- 
solute variable. As long as you have code 
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| Just about anything 





= With Turbo’s expanded 
capabilities you can do 





possible on a PC. 


| Space to spare, this kind of ‘‘fake exter- 





nal’* is an extremely easy solution. 

TP4 uses the EXTERNAL keyword 
differently. In TP4, an external procedure 
declaration refers to the .OBJ file previ- 
ously declared using the $L compiler di- 
rective. Fortunately, it’s easy enough to 


PROGRAM Pake_Obj; 


{$l INFO.OBS} 
PROCEDURE InfoProc; EXTERNAL; 


PROCEDURE Displsyinfo(P : Pointer); 
VAR Ws Integer; 

8,0 1 Word; 
BEGIN 

Rote o13 

BS r= Seg(P*)) 

© := Ofs(P*); 

REPEAT 

Enc)? 


Write (Chr (MEM(S:0+M)))) 
UNTIL (MEM(S:O+succ(N))) = 263 
END; 


BEGIR 
DisplayInfo(@rnfoProc); 
END. 


Figure 12: Using a ‘‘fake .OBJ”’ io 
incorporate a daia file direcily into a program. 


put an .OBJ header on a data file; Borland 
supplies a utility program with the compil- 
er to do just that. Figure 12 demonstrates a 
possible use for this technique. It assumes 
that a text file of information has been con- 
verted to the object file INFO.OBJ. This 
program will display the characters of that 
text file until it hits the final °Z. 

Turbo Pascal 4.0 was worth the wait. 
With its expanded capabilities you can do 
just about anything possible on a PC. Ex- 
pect a few growing pains as you leam the 
new features, but you'll end up working 
with a superior Pascal compiler. PC 


Neil J. Rubenking is a contributing editor 
of PC Magazine. 
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@ UTILITIES & JEFF PROSISE 


PRODUCTIVITY 


DRESS UP YOUR 
HELP SCREENS 


PAINT gives you a versatile screen editor that handles color attributes and lets you add text- 
graphic lines and patterns to the custom help screens you create for your applications. 


ast issue’s PC Lab Notes and Utili- 
L= columns presented a pair of util- 
ities that let you create your own 
help screens and pop them up in the middle 
of any application. CAPTURE interactive- 
ly captures a snapshot of the current screen 
by copying the contents of video memory, 
and HELP sits quietly in the background 
waiting for the signal to replace the current 
display with a predefined screen image. 
PAINT.COM complements these two 
utilities and rounds out a complete system 
for generating custom help screens. 
PAINT isa compact full-screen editor with 
color capabilities and line-drawing fea- 
tures as well. Its uses, in fact, go far be- 
yond the creation of help screens: it has al- 
ready been used to prototype screens for 
application programs and to experiment 
with different color combinations and lay- 
Outs in the design of pop-up windows. The 
speed with which new screens can be 
molded and reshaped makes PAINT suit- 
able for use with nearly any video applica- 
tion. 
PAINT is compatible both with IBM’s 
traditional PC family and with members of 
the newer PS/2 line. Some application pro- 
grams fail on PS/2 computers when they 
play hardware tricks with keyboards that 
lack an extended BIOS. While PAINT 
plays some similar antics, if youre among 
the growing number of PS/2 pioneers and 





need a screen-generating utility, rest as- 
sured that PAINT will cover your needs. 


GETTING PAINT FILES = As detailed in 
the sidebar ‘‘PAINT by Modem,”’ 


PAINT.COM is available for download- | 


ing by modem from the PC Magazine In- 
teractive Reader Service. The source code, 
PAINT.ASM, and a BASIC program that 
will automatically create PAINT.COM 
when run are printed here and are also 
available via the PC-IRS. 

The syntax for the utility is 


PAINT [filespec} 


where filespec is an optional parameter de- 
noting the name of a screen file (preceded, 
if necessary, by a drive letter and directory 
path) to be loaded for editing. The file may 
be one created and saved previously with 
PAINT, or one written to disk with Tom 
Kihlken’s CAPTURE. If a filename is 
specified on the command line, PAINT 
will automatically queue up the file for 
viewing and editing; in the absence of a file 
specifier, PAINT initially presents a blank 
canvas. If the program can’t locate an in- 
put file named on the command line, it re- 
sponds with the message ‘File not found” 
and retums to DOS. 

When PAINT encounters a file that 
contains more than one screen page, that 
is, when the length of the file is a multiple 
of 4,000 bytes (you'll recall that HELP 
permits upto 14 screen pages to be chained 
together), each image will be read into 
memory and stacked in sequential order. 
The PgUp and PgDn keys may be used to 
page through the stack. It is not necessary 
to save to disk before paging; PAINT 
stores a temporary copy of the current 
screen in RAM before switching to anoth- 
er. The file must be written to disk, howev- 
er, before exiting to DOS if changes you 
have made are to be saved permanently. 








PAINT BY KEYSTROKE PAINT lets 
you enter and edit text with the character 
keys (complete with moving insertions and 
dragging deletions). You can paint select- 
ed cells with the Ctrl-arrow key combina- 
tions, and draw lines and boxes with the 
Alt-arrow keys. A host of options is avail- 
able for customizing PAINT’s operation. 
Peripheral services are accessed through 
function keys FI through F7, which pop 
up one-line menus at the bottom of the 
screen to prompt you with lists of available 
options. Since Fl has become a de facto 
standard for getting help, when you hit Fl 
you'll see a listing of what the other func- 
tion keys do. 

At start-up, typing defaults to over- 
strike mode; the Ins key toggles between 
overstrike and insert modes. The Del key 
deletes the character under the cursor and 
closes up the text. In insert mode, the 
Backspace key rubs out the character left 
of the cursor and drags succeeding charac- 
ters along with it; in overstrike mode, 
Backspace simply moves the cursor one 
space to the left without disturbing other 
text on the line. The four arrow keys move 
the cursor around the screen; the borders of 
the viewing area define the limits of cursor 
movement. The Home and End keys, re- 
spectively, put the cursor at the start and 
end of a line. Enter moves it to the left bor- 
der of the succeeding line. 

Function key F4 toggles between 
“*Fext Only’’ and ‘*Fext and Attribute” 
modes when you enter or edit text. When 
in Text Only mode, typed characters are 
placed onto the screen without disturbing 
the video attributes already there. Charac- 
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ters typed in an existing field of white-on- 
red, for example, will be displayed in 
white-on-red. In the Text and Attribute 
mode, however, a foreground-background 
attribute is entered along with each charac- 
ter; the new attribute overwrites the exist- 
ing video attribute for that cell. The video 
attribute to be used is set with the F2 key. 


ATTRIBUTES BY MENU _Incolor sys- 
tems, video attributes determine the colors 
of acharacter and its screen background; in 
monochrome systems, the attributes dic- 
tate whether a character will be displayed, 
for example, in normal white-on-black, in 
reverse video, in boldface, or perhaps with 

| an underline. PAINT lets you choose and 

| manipulate video attributes in either kind 
of system. 

When you press F2 in acolor system, a 
menu of 16 foreground color choices ap- 
pears on the bottom line. You select the 
foreground attribute by pressing the key 
corresponding to your choice and then 
choose the background from the cight-col- 
or palette that succeeds the foreground 
menu. Entering an E followed by a 6, for 
example, specifies yellow-on-brown as 
the current attribute. Monochrome users 
are presented with a more Spartan menu 
offering: normal, intense, reverse, and un- 
derlined characters. The most recently se- 
lected attribute remains in effect until it is 
superseded by a subsequent choice. 

With the attribute menu on-screen, you 
can retain the current Ioreground or back- 
ground attribute by pressing the Enter key, 
or you can exit the selection menu without 
altering anything by pressing Esc. To se- 
lect a new background color without af- 
fecting the foreground, for example, press 
F2, Enter, and the number that designates 
the desired background color. To alter the 
foreground while leaving the background 
color untouched, follow F2 with the num- 
ber key for the new foreground color, then 

| complete the process by pressing either 
Esc or Enter. The ability to ‘‘cancel’’ a 
menu with the Esc key carries over into ev- 
ery PAINT menu. 


ATTRIBUTES BY CURSOR If an attri- 
bute is already displayed at any position on 
the screen, you can use a shortcut to make 
| it current. Simply move the cursor to the 
| character cell with the desired attributc and 
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press F2 twice in succession. PAINT will 
sect the current attribute for you without 
making you go through the color/number 
selection process. 

The distinction between Text-Only and 
Text-and-Attribute modes also affects the 
way the Backspace and Del keys work. In 
Text Only mode, deleting a character and 
closing up text to the right of the cursor 
pulls in text only, leaving the colors al- 
ready present on the screen unaffected. 
The same action in Text and Attribute 
mode, however, drags both text and color. 
By choosing between the two modes, you 
tell PAINT how you want it to treat what 
you see on the screen. 

Small or irregular areas on the screen 
can be painted by using the cursor keys 
shifted by the Ctrl key. Just as the four ar- 
row keys move the cursor about the 
screen, Ctrl-Up, Ctrl-Down, Ctrl-Right, 





es Move the cursor to the 
left of a line of text and 
skim the cursor over it. 
The color of each char- 
acter will be transformed. 


and Cirl-Left leave the character under the 
cursor painted in the current attribute. Af- 
ter you’ve changed the current attribute 
from its initial white-on-blue (PAINT’s 
default at start-up), move the cursor to the 
left of a line of text and skim the cursor 
over it with Ctrl-Right Arrow. The color 
of each character in the path will be trans- 
formed. Other text is unaffected. 


LINE GRAPHICS PAINT’s line-draw- 
ing functions, pattemed after those con- 
tained in WordPerfect, allow you to em- 
bellish screens with lines and boxes 
constructed from the PC’s text-mode 
graphics characters. The Alt-arrow keys 
draw lines in the indicated directions and 
automatically form junctions with the 
proper graphics character when one or 
more lines meet. Totry it, press Alt-Down 
a few times, followed by Alt-Right, Alt- 





Up (until you reach the row you started 
on), and Alt-Left. PAINT will generate a 
perfect box complete with trimmed cor- 
Should you grow tired of the default 
single-line graphic characters, the F3 key 
lets you choose from a menu of seven dif- 
ferent line styles. These range from tradi- 
tional lines to shaded blocks to an ordinary 
asterisk. Single- and double-line charac- 
ters (selections ] and 2) can be intermixed 
at will and, when possible, PAINT will 
smoothly join intersections of the two. 


MORE FUNCTIONS The remaining 
function keys, F5 through F7, round out 
PAINT’s array of features. Pressing F6 
pops up a menu line asking for a filename 
under which to save an image of the cur- 
rent screen. If you loaded a file from the 
command line, PAINT automatically pre- 
sents you again with that filespec, so you 
merely have to press Enter to save it under 
the same name. Or, of course, you can 
change the filespec string. When you save 
a file, PAINT remembers the name you 
used and offers it as the default the next 
time you press F6. Again, Esc acts as a 
safety valve to let you back out of a save. 

Function key F5 lets you paint or clear 
entire regions of the screen quickly and 
easily. To define a block, move the cursor 
to any comer and press F5, then move the 
cursor to the opposite corner and press F5 
again. PAINT presents you with a menu 
asking whether the region is to be cleared 
or simply painted. If you select the former, 
the entire area is cleared of text and set to 
the current attribute; in the latter case, text 
is preserved while all attributes are 
changed to match the current attribute. Ei- 
ther press of F5 can be canceled by hitting 
the Esc key. 

If you want to paint or clear the entire 
screen, press F5 twice in succession with- 
out moving the cursor in between. When 
PAINT sees the cursor in the same position 
both times F5 was entered, it automatically 
defines the entire viewing area. The alter- 
native, of course, is to click F5 with the 
cursor in one extreme comer of the screen, 
move it diagonally across, and press F5 
again. 

The final function key, F7, terminates 
PAINT and exits to DOS. To ensure that 
valuable work isn’t lost by an inadvertent 
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hioe_dete 


buffer_need 
buffer teil 





attrihute 
graphics 
defchar 
boxid 
seskval 
senu_attr 


¥1d00_eagnext 


delte 
lipelangth 
buyboard 
oldsk 


quit_text 
aave_taxt 
box_Taxt 

fore_text 
beck_text 
mone_taxt 
block _teat 
wode_taxt 
bulp_text. 
kay_table 
gr_table 

bux_table 
mons_table 


jump_table 


segeest at 46h 


sagnect para public ‘code’ 


aaaume calcede 


STEER ESETTEEEEGEEE LEE EER FE 


~ 
m1 


ow 
db 
db 
& 
db 
db 
db 
& 
db 
ab 
db 
dd 
db 
db 
db 1 
db 
db 
db 
db 
db 
a 
a 
a 
a 
a 
a 
dw 
a 
a 
av 
ae 
a 
de 
a 
aw 
a 
a 
ae 
aw 
ae 
aw 
aw 
dw 
a 
a 


? 
61610161h 
lah 


onaeen 
? 
? 


otfeat 
offset 
offset 
offset 
offset 
offeat 
offset 
offset 
offset 
offset 
offeet 
offeet 
offeet 
offeet 
offset 
offeet. 
offset 
affect 
offset 
offset 
offeet 
offest 
offset 
affect 
offset 


bel dword 
2 dup (%) 


"Emit to DOS (/4)?',6 
4 


01,73,65,64,63,62,61 
a 1,63 


174,177,176, 316,42 
7,76b, 6Fb,2 


up 
left 

eight 

down 

home, 
andkey 
iomart 
delete 

up 

late 

right 

down 

Boxtp 
BomLeft 
Saxnignt 
Boxdown 
help 
Selsotattr 
eelertecx 
Selzetitode 
hlsek 

save 

quit 

ravp 

Fgdn 
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iPAINT.COM for the IBM Personal Computar - 1987 by Jeff Prosise 


ipeloter to keyboard buffer head 
ipoieter to keyboard buffer tail 


{CRT Controller eddrese 


jetarting keyboard heffar address 


yending keyboard heffer addra 


1get keyatroke function code 
jpoleter to file name text 
jbuffer seqnect 

recreen color bufere axecution 
jO~overvrite, leinsert 
iwideo insertios eode 
spoleter te currest buffer page 
jeeximun page oumber 
i6=color, l-monechrome 
inumber of displey columns -1 
jnumber ef diaplay columns 
3CRT Controller buse eddrase 
yfiret corner of hlock 
sourrect paiot attribute 
seurrest box charertar 
idefeult box charerter 

ibox eovironment byta 
igraphica seak value 

jeenu line attribute 

svideo buffer segmect 

jiloe leogth veriable 

pline leagth ix byt 


yold doterropt 9h vector 


*Bet 176,92, 92, 40,277, 23,23 
é 
cs 0 oF oe * 


‘{ewormal 2-Reverss J-eald 4-underlioe’,6 
‘1-Claer 3-Peiot'.€ 

‘i-Text OSly 2-Text and Attrinetaa’,6€ 

‘Wi-selp FJ-Attribute F3-Lice Fé-Node FS-Blosk ° 
‘Fé-fave Fi-quit’,€ 


59,160,157, 155,152,145, 116 


soureor-lett key 
seurser-right key 
seureor-down key 
280M key 

3END buy 

see buy 

DEL key 

aCtrl-up 
sCtel-Left 
3Ctel-Right 
3€tel-Down 
2Alt-Up 

jAlt-teft 
TALt=@igbt 
JAlt-Down 


él 


ikarer handles interrupt 9 and wesees ee now extended keycodes. 


in 


a1,60n 


stmsd scan code 


PAINT.ASM: The assembly language source code for PAINT.COM. 





emp 01,72 

je checkotr) 
cup 01,75 

je checketrl 
cup 01,77 

je checketel 
emp 01,00 

je checketrl 
pop bu 


pop ax 
jap keyboerd 


aldiets 


, 
Generate extanded codes for Ctrl-tp, down 


1 
ehecketrla mov hi,@l 


je aldint 
emp b1,?7 
Je oldiot 
add bl, 45h 


mov hi,145 
jmp abort proeese 





jcursor ap? 
seursor lett? 
yoursor right? 
seurear down? 
sreatore AX and ax 


yanit to BIOS handler 


Jaeve scan code in BL 
pget ahift key etetue 


Ctrl key presead? 
yoo, then check alt key 
space left or right key to BIOs 


sereate nev extended code 


sprocese it 


y 
iGeperete extended eodes for Alt-Up, Down, Left, and Right. 


1 
checkelt: test 01,0 
2 oldixt 


add hi, 50h 


palt key presand? 
ea, thua exit to Bios 
jeraeta nev extended code 


1 
s@eeat the keyboard and cleer the lotarrup:. 


’ 
procesan fo al, 61h 
mov ah,al 
or 01,46h 
out 61h,e) 
mov el,ab 
out 6ih,al 
eli 

mov 01, 30h 
out 26h.) 
ati 


sreed control port velue 
peeve it io AX 

jeet thu bigh hit 

preset buyboard 
sretriewse originel value 
panable buyboard 


aod thu loterrupt 


’ 
dinsert the new keycode inte thu keyboard buffer. 


y 
mov ab,hl 


push 

Posh de 

mov ba, bios dete 
sev de, ba 

aasume daibiow_deta 
cli 

sev hx, buffer teil 
mov de,bu 

add de,2 

cep dx, heffer and 
joe buffer 

mov dx, buf fa: 

cmp de,buffer_buad 
ja kbexit 

mov [ hx), ox 

pov buffer_tail.de 


aneune carcode,de:code,asicode 
Fy 
pRoqueat 64K of semory for buffer apace. 
i 


eave_seg 

dx, cffeat errnsg2? 

ehort error_axit 
aave_sagi 


2 
}Perse the comand line for s filenene. 
1 

ele 

mov ai, 01h 

lodeb 

cmp 41,33 

je pareal 

cmp 61,23 


parsets 
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stracafer code to at 
3aere AL 
jeave DX and DS 


spolet DS to B10s dete ares 


sieterrupte off 
jget Curreot tell address 
strenefer it to Ox 

to pext position 


340 the boffer full? 

yee, theo exit now 
jioaart keycode lato buffer 
jadvepes teil 

penable ioterrupts 
}eaatora ragiatere 


saod anit 


7Fequast 4666 paregraphe 


seootinus if request granted 
jabort If requeat decid 


sanvea dete segment 


selaer OF 
spolet 61 to command lise 
ified firet nuo-apace 


1ead-of-line? 


(continues) 








filefound: 


filefound 


byte ptr de:[@1hj,6 
shart eabioe 


1n0, theo it-e @ filename 
place delimiter for no filo 
jekip file lord 

of jeeve eterting text addrece 
fileptr, et 

bl,des(0eh) yaero leat byte in etring 


byte ptr des{bx+6in},6 


opeo tke file designated co the cumasod line for input. 


Lot 
jne 
mov 
ov 
tot 


mw 
ioe 


error_ealts 


ox, 3086 irequeet read-only accoce 
ds,oi ipoiot DSiDK to fileepec 
2h 

read file 
de,offeet errusg] 
ab,S 

21h 

ax, 4colh 

ah 


ibraoch 1f opee succeeded 
ipriet ‘File net found: 


jterminete with error code 


a 
jRead charecter/ettrikete date from tke file. 


a 
Fead_file: 


peah ds 


bs, ax 
ab, Irh 
ex, 64000 


itranefee file handle to ax 
tread file dats 

prequest 64, 

ipoiot D& to 

da, dste_soguect 


nenune du inothiog 


Or an,an 


ne 
nov 
jue 
dec 
eor 
mov 
div 
nov 
cleme_file: s0v 
dot 


1paiet DK to begineing of negmect 
#reetore Ds 


abremoh if no error necurred 
jabort an reed error 


yabort if no bytes read 
paginete 

de,of feet orrusg2 

sbort error_exit 

ax decrement count by 1 
ds,do sdetermine number of pages 
bx, 6000 

ba 


180ve max: 
jolone file 


waxpage, ol page oumber 
ah, 38h 


* 
aih 


i 
jnetereine whatker or not the 810% eupporte extended keyboard functlone. 


a 
exbios: 


jweite PFVFh to keyboard teffer 


ithen read it buch 


ite me net corractly? 
iyee, then doo’t reest mr 5 


+ 
iPoint the ioterrupt 5 vector to the ioternal keyboard handler, 


imodify mECooE for old s10s 


az, 25090 
2ih 

e1d9h, bx 

o1d9h[ 2], 80 

ax, 25098 
ds,offest kbiot 
21h 


get current vector 
peeve it 


itheo renet 1t 


3 
iDetermine vhatker video is color or sonochrome. 


7 
videos 


UERUEEELE 





jget eddresa of cat controller 


jeova it 


ide hit 6 of CRTC addrece cot? 
iyee, theo it‘e e color adapter 
10, theo it‘e monochrose 

modify ettributee for monochrome 


of dimpley rolumms, sereeo color, and video page number. 
ab, 15 get oumber of coluans and page 


yetere number of columns 
jatore line length io bytes 


al jetore number of columns - 1 
columns,el 

1,75 idetermine oumber of bytes 
el,el 3 from ead of ome line to 
ci,1 3 beginolng of next 

ch,ch 

delte,ce 

ait vetjeet Lf mace Thee 44 colomee 
Re adjust $ are currently dieplayed 
colume, 79 
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PRODUCTIVITY 


no_adjeet: 


dread currest ettribute 


jetore it for cee spuo eait 
ineke sure page sero is netive 


seetivate it if it's pot 


i] 
iClear tke noreso ox write dete read fraz norneo file to video memory. 


i 
elreert cup byte ptr deoi(éihj,@ 
jne show fie 

mov bh, ottrikete 

cell Cleurscraen 

jmp ebort getkey 


ehow_file: ell showrile 


jwap © date file reed? 
tyee, then displey conteate 
imo, tkee cleer tke norneo 


dleave etarting screen blank 


’ 
1Soliclt keystrokes and preceee non-extended kaycodes. 
1 


qetkeys 


ell backepace 
jmp ebort gatkey 
cop 01,12 

jne encepe 


oherkey: 


a 

Peocese so estended keycode. 
1 
excodes mev ol,ah 
mov di,offnet key_table 
mov 8,25 


repne nosab 


mov ba,cx 
eh] ke,1 


cell cerjoffaet jump_tablesdx} 


acv ab, 
nor bh, bh 

dot 16h 

jap short getkey 
endp 


@ecome dainothing 
mov da, date_negmeat 
uot du,ds 

nov 06,25 

posh cx 

mov ca,icolume 


eet iia 


get © keyetroke 
abranch on setry of sstended code 


JDACREPACE hey? 


scurrently st left edge of sereen? 
ayee, theo ignore it 

idslete last charseter 

jretern for sore 

1EWFER key? 


ladvance cerser to next line 


iwrap around if neceseosry 


ieeturn foe more 
2BSC key? 


jcenet hloeh indicetor 
jketern foo sore 
jeharacter key? 

ane, thea ignere it 
tyes, then process it 


}tremefer keycode to AL 
ipaiot OF to keycode table 
125 keycodee to chech 
fecne table fer currect 
jreturn if keycoda not found 
move iedes to BX 

idouble it 

3¢@11 bandlicg routine 

iget cureor povitico 


jreturn fe more 


ifind starting heffer sddrese 


itremefer it to 62 
point Of to dete segment 


geet DX for home currcr poeition 
425 diepley lines 

jounber of dieplay columns 
ipoeition the cursur 

aget one C/A peir 

itramefer ettrikete to BL 
idlepley character and ettrikete 
jadvance cursor 


sloop sotil thle line le done 
ibams curmor to start of nert line 


iadjeet #1 for otker than 68 role 





jleop until 25 lines era done 
jrectore ne 
ibome tke cureor 


pend seit 


(PAINT.ASM continues) 














PRODUCTIVITY 


Jrocserenesee 
sReadiey ceada so keypress. 
WExit: AX - keycode 
pee ee 
Readney proc near 
mov ah, kbeode tgez function code 

RAS 

ant 16b schech buffer stetes 

jes read rhranch if @ keycode ie reedy 

let 2en sgererete interrupt 2¢h 

jmp ebort Resdxey jeoter puiiing loop egein 

mov ah, khcods pread key 

int i6b 

rot sand exit 

endp 


Juessanecsaen—seonecs. wewr een nnenennnesewe: 
sClearScreen cleara the 35-line viewing ares aod hawes the curear, 
wBatrys ~ ottribote 


sciear ecreen with function @ 


HIELP prevects © belp line danoting function bey 
’ en nn ee eeee er enn= ~ 
belp proc osec 
nov ei,cffest belp text 
cell Renutine 
helpls cell readkey 
call RestoreLine 
ret 
belp endp 


rdiopley belp text 


awalt for @ keyprese 
perese the help line 


+ 
QUIT selte the applicetion. 
I nen anw nw ewan nnn anna nn nn nn nnn ee ne: 
quit proe near 
mov oi, offset quit_text 
cell RenaLins 
quitl: cell Readxey 

and ol, ¢orh 


sdieplay pero line 


iget » keypress 
}Capiteline response 

ives the reeponse ‘tee?’ 

yee, then exit 

ives the response ‘ito?’ 

Fyee, tren retorn to epplicetion 
FESC key? 

fyee, treo retare to applicetion 
sgat Rootber keyprese 

selear ecxees before ealt 


jFestore the nureor 


yekip ahead 1f extended Bros 


restore the interrupt @ vector 
oo,ne 


af,cldéh 

oer( 24h} ,00 
ea, 01d9h{ 2) 
oe:( 26h], 0 


pelesn up the etach 


davottaet copyright 


aE aceon sterminate 
ab 
gan ReotoreLine psestore eece line 
ret 


preture te applicetica 
quit 


jaave senes the curcent screen to dish. 
I~ ae ee eer 
ove proc csec 
mov 0:,cffeet seve_text 
cell necutios 


sdiepley sene Line 


Fai yy cursor 


pFead fllespes from keyboard 


1etop if nothiog vas sotered 


sopeo the file for writiey 


jjump oo error 

peape file handle 

}Festore manu iine 

}keed and sene curser position 








copy video to date buffer 
preest cureoe 


awrite data to dish 


jelose the file 


a 
1An SEFOr wee encountered cpecing the file. Resclicit the fiisepec. 


panelercoci rbeep 


jteest curear 


sxolinit {1leepec egele 
eave 


iPutvideo vrites the current video pege to the daté beffer. 


ae crac aalgtae New Pangea seeee ee onsen aoe ceasecreaade 
Putvideo 
spuint EerDE to hotter 


sc0py rontente © line st © tine 


tedjuset foe other than @@ aclumns 


Putvideo 


(ee 
7RLOCK function ellows eereen regiona to be cleared or painted. 


bwidth ghlech width in Sciumns 
tiretcol wetarting rolumn number of block 
c_loe soursor positina 


binoh 
stiret corner? 
sna, thee branch 
Tyee, theo seve eursor position 
rand exit 
iretzrieve opposite corner location 
sare CX and D¥ the same? 
ino, then branch 
byes, then indicete full screen 


yewap if necesoary 


pneve blneh parametere 


mov oi,offeat binch_text +dloplay menu line 


cel] menutios 
’ 
‘Bloch cornera are recorded. Get wenu option and act accordingly, 


, 
bleenés coll Readtey iget response 
cmp 01,27 388 kay? 


jne bineks 
mov binokxy, @Frrrh jreset hloch dxfinition 
restore menu line 


ell ReotoreLine 
{PAINT.ASM continues) 
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B UTILITIES 


pop dx relean up the ateck and exit 
pop cx 
ret 


' 
iClear the Indiceted regine if menu option ‘1’ vas nelected. 


3 
dlockS: tolaar regine? 


emp el,’1' 
jee bincks 
cell RestoreLins ireetore last line 


iretrieve block corrdisstes 


b yee, then claar contenta 
mow bh attribute 


treest block fanctine 


‘ 
Paint the indiceted reglse lf senu option °2° was salected. 


J 
blocks: emp al,'2' spalnt regino? 
jae hlocké 

cell RestoreLine 
mov ab,3 

xor bb, bb 

int léb 

mow o_loc, dx 

pop ca 

pop dx 

mow flratcol,d 
eab cl, dl 

ine el 

mov bwidth,ol 
aub ch, dh 

lve ch 

mov cl,ed 

mer ch,ch 

push cx 

mov cl,bwldth 
wor ch,ch 

push on 

mov ab,2 

lant léb 

call Retattribute jmet earrest ettribote 
lac di redvence to sext rolumn 


ireetore menu line 
get carrer posltine 


peeve lt 

jretrieve and evap peranstere 
jaave atertlag column number 
jdetermine bicch vidth 


ithen Bleck beight 


bleck?« jecen region eod met ettributes 


locks: 
rpesitine curect 


pop cx 
loop Dincks 
loc dh 

soy di,flretco} 


sioop until thle lise is complete 
yadvance te mext row 


loop until #1] lines era done 
sveetore cursor posltlne 


treset hilnck function 


binch 


J maces nena een eae eens sees eeennn as sa cnmen nen een ran aranees nena ncencaneetet 
30x routines process preases of Alt-Up, Down, Right, sod Left. 
ewe rneee nen nn nen en ann nmneee nnn ee mene wane nnn anaeennennnnennneeneeeeneeneannne 
Boxup proc near 
or dh, dh 
4a boxupi 
mov 0i,7 
mel grephlce 
add 0),176 
mov be, dx 
dec bh 
wov boxid,18 
call Dravwchara 


rtop llme? 
ayee, theo ignore keypress 
igenerete defeuit code 


sdefine next curmer incetino 


tbhiee box code 
rdrae box charnctere 


jbottom liner 
tyes, thex ignore keypress 
generate dafeult code 
mul grepbice 
add 21,178 
mov ba,dx 
inc bb 
mov boaid,1 
call Deewchara 
ret 
endp 


proc near 
or 43,41 
je boxlfi 


rdefine neat curecr incatlon 


rblee box code 
Mirae box charnctera 


Flatt edge of screen? 
thee ignore beyprese 
rete defealt code 


tdefine next cursor inoatine 


sbles bex code 


call oravchare jdrew bex charactera 


proe near 
cap di,rolumne 
ja boxrtl 

nov al,é 

pei graphics 
add 01,106 

aov bo, dx 

toe bi 

mov boxld,04 
cei} neewchare 


ixlght edge af neraen? 
yea, then ignore keypress 
igenerste defeult code 


1define next cursor locetion 


shies bex code 
idrew box cheracters 








PRODUCTIVITY 


ineavchers ie celled by the directinse} box routines te draw box cherecter 
iEntry: AL ~ defeult box cherecter 
' BX - next cursor positipe 
Poacanea wen tencecnanaenamenneen 
Drewchare proc meer 

mov defchar,e} 

push da 

emp qraphl 

je drevel 

hl borid,} 

cel} SravBos 


retore defeult code 
jasve mext cursor loceticn 
jedjust Box1d if double line 


idrew charecter in cerrent cel) 
imove cursor 


ireeet box code 
idraw next box charecter 


Orevchare 


Jreen nena nn ewewnnn nn ane enn mewn nana nn nn nena anennnnernnnneenacen: 


}DrawBox dravs the appropriete box cberecter at the current curecr poaitlon. 


rbhrench if ine drawing chernctere 
J are solected 
rfore cherncter code 


mov be,cffnet box_tebla 
let box _tabie 

jump ehort db3 

ceil Getrnv 

mow al ,boxid 

mov 01,4 

rol e1,e1 

mov ox, 48 

mow dl,offeat gr_tebie 


sdiepley cherecter and anit 
idetermine cherecter code 
iteanefar to AL 

tgomerata dveired character code 


seme if cherectar exiete 
tdtepley it if lt does 


mask aiend charectera 
feearch egeis 


je 

acd al,maskvel 

mov dl,offeet gx_table 
nosed 


Fopne 
je ah2 
mov el,defchar 
jmp abort dbi 
dba: mow al, 210 
eab el ,cl 
db31 cell Diepleychar 
ret 


Srevtes endp 


tdefeult to line charecter 


iprlnt tbe cheructer 


rec ascerceees eee 
sRelecthode lete the user epecity vhether attributes will be inserted 
yelong with typed text. 


proc 
mev al,offeet mode text 
cell MenuLine 

Gell seadkey 

omp al,27 

ja am? 


cmp al,/2° 
jb mei 
cmp a1,°2! 
ja ont 
aub a1,‘1° 
mov write _node,e} 
onli ceil Restcre} ine 
ret 
Selectnode endp 


salepley menu line 


1q@et Feeponse 
robeuk for ESC key 


traject invelid petrles 


ioormallus entry 
peeve it 
relnse end exit 


Irene creer ea eeseeernns een nnnnnrnenennnenennnnn nec eeees ener ercerasseceracsse= 
ieelectaex pope up the box cberncter melecticn menu. 
jf See ee eerne ee ean sae 
BelectBox = proc near 
mev ai,cffest box_test 
cell Mesut: 


idispley menu line 
abit 

tyes, then exit 

1 ReTRA? 


tyes, then azit 
}rejmct Invelid responnes 


tDormeline etry 
itben etore lt 
yeet peek velus 


coll RestoreLine 


ret 
endp 


irestors penu tine 


{PAINT.ASM continues) 
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Get there faster 
with our frequent 


filer program. 


File Layout Records Write Priv 





=. | 


PLeweh Std tury O1| CCLIENTH HPD J Selected: Mot i | 


Mailing labels with a single keystroke, What could be faster? 
From mailing lists to inventory control, from 
form letters to payroll and personnel files, 
RapidFile” lets you get where you're going faster. 
It's the versatile, easy-to-use file manager that 
lets you breeze through virtually any filing task. 
RapidFile is the fastest file manager, with 
up to twice the speed. And twice the on-disk 
storage capacity of any other file manager you 
can buy. 
RapidFiles visual report writer makes it a 
snap to crank out preprinted forms, checks 
or mailing labels. Its form letter function lets you 
create memos or mailmerge with no program- 
ming at all. 
And with RapidFile, everything is on one 
disk. Which sure beats changing disks all the 


time. Especially for laptop and portable 
computer users, 

And RapidFile is the only product of 
its kind that gives you the choice of pull- 
down menus or a Lotus” 1-2-3*like inter- 
face. And get this—RapidFile lets you 
share data quickly and easily with dBASE? 
Framework; 1-2-3, PFS:" Professional 
File and ASCII files. 

Best of all, RapidFile is made by 
Ashton-Tate: The same people who make 
dBASE products, the largest selling data- 
base management systems in the world. 
Soyou can count on all of the service and 
support you'll ever need. 

Try out RapidFile’s many features and capa- 
bilities for yourself with a RapidFile Sampler 
disk for only $9.95* 
Just call (800) 
437-4329, Extension 
274** to order one. 
Or ask for the name of 


the Ashton-Tate 
Either way, you'll \ 
ane 


ASHTON. TATE 


RAPIDEILE _ 


dealer nearest you. 
see how to make your 
filing really fly. 


AN ASHTON TATE’ 


“While supphes last. °*In Colorado, call (303) 799 4900, Ext. 274 RapidFile runs on IBM®PC or 100% compatible Also runs on IBM PC Net, Com? 3 +™ and Novell™Advanced Netware®A6 networks. Trademarks/owner- 
Ray ‘Lotus Development Ce 


pad File, Framework, dBASE, Ashton Tate/ Ashton Tate Corporation, Lotus, 1 2-3/ 


orporaion, PFS'Software Publishing Corporation, BM / international Business Machines Corp.,3Com, 3+ /3Com Corp.; 


Novell, Netware/ Novell, Inc. RapidPile 1s written in MMSFORTH © 1964 Miller Microcomputer Services. © 1987 Ashton Tate Corporation All nghts reserved 
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PRODUCTIVITY 


@ UTILITIES 


yexinctettr pope up the serees attribute selectino meno. 


tapcel jettribete under eurzor 


Relectettr 
get ettribste onder cureor 


reave 1t 
teolor video? 
iyee, theo branch 


: 
iDiepley ettribute aenu for monochrome systems. 
’ 


mov of,offset mono text 
coli Menutlne 
monols aget responses 
fy ifunctine hey 72? 


idiepley meno iine 


iiee ettribuke under curnor 
mov attribute, ah 
jmp short mono} rexit 
cup 01,27 yemit if £6c wes pressed 
je mono} 


comp el,'1° 
jh wonol 
cup 04,'4° 
je monol 
eab a4, ‘1° 
mov ba,offeat mono_table 
mlet mono_table 
wov ettribute,al eave 1t 

mono’) cali RestoreLine steatore dine and enit 
ret 


iFeject invelld responses 


mormaline sotry 
idatermine nev attribute 


1 
sOiepiey attribute manu for colon systems. 
4 
neti mov ei,offmet fore_next 
coll RenuLine 
ace ds, leeth 
Ror ba, bx 
mov ab,2 
fot 10h 
on, 0900n 
2 


sdiepley nece line 
sdiepley colore 


on, 
iot lsh 


iget foreground eclor response 
afunction hey 72? 


ruse ettribute under cureor 


sand exlt 
VENTER key? 


1E8c? 


reject iovelid responses 


rnormaline motry 


imedify foreground colon 
idiepley background celore 


2get hechground color response 


end ettribste,erh 
om ettribute,al 
¢0ll RestoreLine 
ret 

Gelectattr endp 


imodify background color 


ondeelsets sreatore neces line 


faascene acne owns weensnaas; 
iWritechar proceenee « press of ® character key, 





proc near 
cap ineert_fleg 
je diep_char 
ace cl,columce 
eub ol, dl 

mer oh,eh 

jeex disp_char 
pach ax peeve character end positine 
posh de 

ell Videoaddr 
aov bn,cz 

hl ba,l 


qineert atete on? 
imo, then eklp lneert sequence 
seeicuiete number of ehifte 


Joalcuiate video address 
idetermine starting eddrese 


jeeve DS and Es 


Geoune de:nothlng,eeinothing 

sov dx, video_segnent 

sev 00, video_eagment 

etd eet DP tamporariiy 
iget CRT Controller address 
jaddrese etetua register 
ywait fon vertinad retrace 


spush text and ettributes? 
ayee, theo branch 
yenift text only 


. 
3 


wrike_ionp: 


HH 


push_elir 


é 
3 
H 


yohitt next and ettributes 
jeestore OF 
seestore Ds and £6 


r 
a 


iretriave charseter and posltlno 


idiepiay the character 
sedvance the cursor 
iprevent overrun 


JVidecaddy calceiates the page sero video baffer address thet corresponds 
ito the cursor coordinetes held ic 0x. 

jRatry: DN,0L = carmor row and colume j gslt: OZ = buffer offnet 
Jownewamnmannenes. 


Videahddr 


row * 140 


jedd column © 2 


itcanefer to 6I 


}20GERT process 
J aaa enter ee eae soem 
insert proc near 

xow insert_flag,2 

ret 

endp 


1 oe 
{UP procesess @ prete of Curscr-Up on Ctrl-Up. 
Jo ran nen een 
op proc near 
or dh,dh ieurreetly on top row? 
iyee, then ignore the keypress 
reave 
ipuint ceil if ctri le pressed 


itoggia fing 


upli deo ch jmove cUrecr op « row 
eet_cursor: 


ireteieve keycode 
ipelot cell if ctrl le preeesd 


proc near 
or dl,dl yourrectly et left edge? 

then lgnore the keyprece 
ve he] 


puch ex : yeods 
spaint neil if ctrl ie preesed 





coli extattribute 

dee dl smove carecr ieft one cclumo 
jmp abort eat_curmer 

endp 


(PAINT ASM continues) 
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Why you should 


buy the mouse with 
no moving parts. 


Several reasons. No moving parts. No problems. 

The PC Mouse has no moving parts. It is an opti- 
cal mouse. It’s faster. More accurate. And so reliable, 
it has a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft; have a rolling ball, bearings 
and shafts and lots of other moving parts. Which make 
a mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and 
superior software compatibility. PC Mouse works with 
any software package written for use with a mouse 
and quite a few that aren’t. Designer Pop-up” menus 
come FREE with every PC Mouse. Designer Pop-up 
menus include over 20 pre-configured menus for the 
most popular software programs, like Lotus 1-2-3. 


CIRCLE 350 ON READER SERVICE CARD 


You also get. an easy to use application so you can 
create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in 
three models: PC Mouse (serial), PC Mouse Bus Plus 
(it comes with a serial Bus card) and 
our NEW PC Mouse for the IBM 
Personal System/2? 

PC Mouse. With no moving parts 
and no problems, there’s no question 
about which mouse is better. 


PC MOUSE 


MOUSE SYSTEMS 







© 1987 MSC Technologies, Inc 2600 San Tomas Expressway, Santa Clara, CA 95051 (408) 988-0211 
Personal System/2 is a trademark of international Business Machines Corp, Microsoft is a registered trademark of Microsoft Corp. 
Mouse Systems is a registered trademark and Designer Pop-up ts a trademark uf MSC Technologies, Inc. 





@ UTILITIES 


Jocenewnene= 

}RIGHT processes @ press of cursor-Right or ctrl-Right. 

1—------------ 

Fight proc near 
cap dl,eciunne 


jeurrestly st right border? 
ayes, tbs ignore thu keypress 
peeve keycode 

speint cei if ceri ie preesed 


jmove cureor right ane colum 


seerreetly pe boctom rov? 
Tyee, theo ignore thu keypress 
jeave keycode 

ipeiot cell if ctri ie presesd 


amove cursor down @ row 


[eee newen- acer nenneereecenenn nnn ne en pena nee nee nn nnn naan nnnnnnn= 

JBOWN processes @ prese nf the HONE key. 

fone We wnnnennnnnnnnnnenenennesnwsenesn= 

hone proc peer 
aor dl,dl 


jeet cursor to start of line 
homels 


hone 


igsese eee 
1EMDEEY processes o press af thu END key. 
Fe Ne 
endkey prose pear 
mov di,columna 
jmp home) 
endkey endp 


jeet cereor to ead nf line 


iPgup and Pgon routines flip to the ieet/next peye in the buffer. 


Pep 


cup maxpage, 6 

ja coprese 

oedl Putvides 

dec buf ferptr 

test bufferptr, seh 
de pal 

mov sl, maxpage 
mov dufferptr, ei 
omit Showrile tdiepley nse page 
ret reeit 


endp 


pree near 
cup maxpage,@ 

je nopress 

oe4l Putvidee 
ine bufferptr 
mov ol, maxpege 
cup of, dufferptr 


ignore if there's poly one pege 
ivcite current page to buffer 


go back one pege 
jwrep around if necessary 


jignore if tbure's coly one pege 


radvance pege polotar 
iwcep if necessary 


Pgpo 


jDhepieychar writes the charncter in AL te the current cursor poaitine. 


Jeccenemneewen. \seeeaneteteesernen=! aeacaneseneneererne= 


surite ettribute elec? 


jp, thuo change functino oumber 


jeetattribute sete the attribute of thu charerter onder the cursor. 


sqet character 
awrite charecter and sttribute 
eov bi, sttribute 
aor 'e 
int 
Retattribute endp 


@aveLina sevee the contents of the nemo iins. 





curser_mode dv ? 
earpor_pos aw? 


Jeursor mods 
Jeurecr pesitine 


PRODUCTIVITY 





3@et curser positine snd shape 


aH 


ra 
g 
e 


jeeve cursor paremetere 


thida the cursor 


e 
3 
7 


eet starting cursor position 

di,effeet date_buffer tpeiat DI to asve buffer 

cu, deolumns 

ah,2 tposition the curecr 

leh 

ab,6 tread checacter and attribute 

leh 
etonw 
for dl 
oop ari 
ret 

eaveLine endp 


roa 
3 
e 


- 
3 
o 


tetore then 
ledvance curser to next coiumn 
theop until iiee ie done 


iReetoreLine reatoree the contente of the previously saved eanu iice 


(ee er en ee eae 
Peetorelice proc pear 
hide tbe curecr 


ba, ba 
ei, offeet dete_buffer 
ca, leoiuans 


spoint 61 to seved char/ettr’e 
qinitielise cursor positins 
ipesition the cursor 


Tqet character and sttribute 
ttransfer attribute to BL 
write cherecter and ettribute 


jadvance currer to peat eciumn 


jlemp antil dine ie done 
jrestore cursor position and ehaps 


j@etEnv returos @ eeiue refincting whet lisse co sii frer sides cf the cursor. 
jEntry: D&@,DL - cureor position | Bxitr BOXIN - neighber code 


jeurror coiwan 
jeureor row 


mev 0 _pos, de peeve cursor positine 
ceil Videoadds iceleulete eideo eddrese 
mov de,erte_eddr 
add dx, 4 

push de 

nev da,cideo segment 
@enune darnothing 


jaave De 
ipeint Ds to eides buffer 


what iies co the ieft efferts thu correct rell. 


ub ei,2 

cmp c_coi,# 
je check? 
test boxid,12 
jne obeck2 
mov ah,@ 
ceil makecode 


address cell ns left 
tet left edge nf erresor 
tyes, then skip test 
thranch if BoxID is hissed 


igenerste BOKID code 
F 

pTben do the same for the right side. 

? 
check? add 01,4 

mov oi, rojumns 
cmp o_pod,ak 
je checké 
teet boxid,192 
jou chech¢ 
mow ah, 44 
ced Makecoda 


F] 
1eheck the charecter above the curreot celi. 


' 
aab 51, Lineleogth 
oob 04,2 

cup c_row,@ 

je checks 

test boxid,6@ 

jpe checks 

mov ah, 14 

coil Makecode 


1 
checkés 


J, 
3Pinieh up by checking the cherecter below. 


add of, Linslength 
edd of, Linelength 


] 
obecké1 


(PAINT.ASM continues) 
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sesume dxrcode 


a 
Perpacrye pe erg ere Nara oo 
iEntry: O816T = text of senu line 


a 
jfestore DS WenuLine 


e 
a 


a 
Mi i 


jvestore DS 


line contents 
jand exit ?position curser of munu line 


gE EE 
a 
wr 


imakecode mod modifies BOXID to reflect the character addresemd by DS:8I. 
peateys pers + character 
= test valas 
Be = video status regieter 


ry 
° 
s 
s 
J 


yelear wenn line 


arse: 
3 
f' 


jeetrieve string address 
sdieplay teat 


ABUEEUUEUEEE 
Erte | 
i 
3 


proc near 

eneune dsinothing 
e@ell Getchar 

cmp 01,176 


iretrieve 


character WenuLine 
exit if mot « graphice character 


i 








jb make exit 
emp al, 718 
je wake. 


check for single exteceian 


Te 
7| # 


returns the eheracter 
pEtcyi bei8t — character cull | exits 


keypress, the program asks you to verify 
your intentions by answering ‘‘yes’’ or 

no”’ before it retums control to the oper- 
ating system. 


YOUR VIDEO, YOUR COLOR = Your | 


PC may be in any text video mode when 
PAINT is invoked, with any number of 
rows and columns displayed. If there are 
more than 80 columns, PAINT partitions 
off the leftmost 80 and treats that region as 
a virtual 80- by 25-character screen. If 
fewer than 80 columns are displayed, 
you'll be limited to editing in the space 
represented on your screen. To maintain 
file compatibility with its companion utili- 
ties, however, PAINT always stores a 
screen image as a 4,000-byte file, regard- 
less of the video mode or dimensions of the 
viewing area. One 80 by 25 screen com- 
prises 4,000 bytes (2,000 cells with a char- 
acter byte and an attribute byte for each). 
While PAINT can be used in other than 80- 
column modes, note that a 40-column dis- 
play will trim off the rightmost portion of 


ecdroowed iby | Dece xine: 
+ charecter code 





+ 
WWeiteLine displays e@ line of ASCIIE text. 
etring 


matey: beer - text 
; 

WriteLine proc sear 
nev ah,2 
wor bh, bh 


k 
i 
3! 


ty 
BeoEeae 
or EEee 


ages 
z 
s 


BgeeUEts 


Lf 
i 


bs,0% = cursor row and colem 


dpoeition the cursor 


aget @ charecter 
senit if it’s sero 


yocite it 


thendatring Fonds « string of cont trem the heyboerd. 


yentry? aw - 
08 DL 


- cursor Saruee esities 


H DSISI = default string 
; Es10 = input boffer 


F2’s foreground attribute menu. All 16 se- 
lections are still available, even though not 
all of them are visible. 

As an extra touch, PAINT records the 
color of the screen beneath the cursor when 
it’s invoked from the command line, then 
clears the screen back to that color when 
it’s finished. For those users who go to 
lengths to add life to DOS’s colorless inter- 
face, it’s maddening to encounter applica- 
tion programs that mindlessly insist upon 
restoring the default white-on-black when 
execution is completed. 

If you're working with a 101 -key key- 
board, you should also note that the Alt 
arrow key combinations only work with 
the arrow keys on the deslicated cursor 
keypad. The extended BIOS included on 
these machines doesn’t support the combi- 
nation of the Alt key and the arrow keys on 
the numeric keypad. 


MEMORY MANAGEMENT Michael 
J. Mefford’s HELP utility will handle up to 
14 screen images linked together into a sin- 





jmaxiaum accepted length 


setore max 
sinitialios counter 


{PAINT ASM continues) 





gle file, so PAINT must provide a buffer 
space of nearly a full 64KB for storage. A | 
shortcut programmers often take (Mefford 
did!—Ed.} in the .COM environment is to 
use the dead space in the code segment be- 
tween the end of the program code and the 
lower bounds of the stack. DOS locates the 
program’s PSP and code at the bottom of 
the segment, while the stack is placed at 
the very top. But since one 64K segment 
constitutes 65,536 bytes and PAINT 
.COM itself is almost 3K in length, I was 
uncomfortable about reserving less than a 
full segment. 

Thus, PAINT uses a more conventional 
method to acquire the needed memory. 
DOS function 48h is called to request 
4,000 paragraphs from the memory pool. 
If it can’t find 64,000 contiguous bytes to 
allocate, the operating system returns an 
error code and PAINT aborts with a ‘*Not 
enough memory’’ message. And since a 
.COM file is initially allocated all of re- 
maining memory when it is handed control 
by DOS, the request is preceded by a func- 
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mor el,al 
atoah 


ret 

cep 0,27 
jne res 
wor cl,cl 
mov el,el 
atoed 
ret 

eep 01,32 
jh re2 
cap ¢l,maxlen 
je rez 
atosb 

Ine el 
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input defeult string 
send of atring? - 
tyes, theo eeit loop 
radvance bufter poioter 
tineremeet count 

iprlet the sharacter 


loop untll nero byte le reached 
i¥ead the keyboard 
TRACKSPACE hey? 


yet heglnoing of line? 
yen, thea lgnore 1t 
move curmor back cue epace 


sdelete the leat character 


sdecreaeat couct end poicter 


jreture for nore 
jRNTER bey? 

imo, thee branch 
mark end of atring 


rdona 

1880 key? 

the, thee brench 
jeero couct 
tplace delimiter 


JABCIT code lace than 327 
tyea, thee ignore it 
txoom for more? 

ino, thee ignore keypress 
thuffar the character 


mov ah,1é 
int 16h 
jmp ehort re2 


' 
IBACKSPACE hackapaces cver the leat cheracter. 
D6,DL = curser row and coluan 


smeve cursos beck one column 


int 10h 


tion 50h call to shrink the block of allocat- 
ed memory to just the 64K needed for the 
code segment itself. 


LINE DRAWING WordPerfect users 
have long enjoyed one of the most elegant 
ways ever implemented for drawing lines 
and boxes with the PC's upper-order 
graphics characters. Senior technical edi- 
tor Robert Hummel and I conspired to go 
WordPerfect one better in ease of use and 
to create a fast and efficient algorithm for 
connecting intersecting lines with the ap- 
propriate graphies symbol. 

In IBM's definition of the extended 
ASCII eharaeter sct, 40 eodes (numbered 
179 through 218) provide a rich mix of sin- 
gle- and double-line graphies characters. 
Symbols are provided to connect any num- 
ber of single or double lines that converge 
on a single cell, and to join most combina- 
tions of single and double lines coming to- 
gether at a common point. 

PAINT interprets a press of any of the 
four arrow keys in conjunction with the Alt 
key to mean that a line character should be 
placed in the current cell and the cursor 


rincrement couct 
ipriot the charrcter 


emp losert_fiag,8 


tie loeert mode actlve? 

ihe, thee me're done 

yeeve curenc positing 

drew lo everything to the right 
retrieve position 


rything right of the ci 
iEntry: DM,DL = cursor row ast column 


delete 


de1_leop: 


dalete_ells 
fieisht 


mov cl,colume 


aub ol,dl 
xox oh, ch 


fers nodelete 
cell Videoaddr 


mov di,ei 
add 01,2 
posh ds 
push es 


sealculate cumber of ehifte 


thranch if thers ere none 
reelculete video addrese 


eave 08 ant BS 


Asoume dsinothing,as:nothiog 
nov de, video_neguest 
mov @2,video sequent 


mow dx, crtc_sddr 


cup vrite_mode,0 
jne delate_all 


woveh 
ine el 
ine di 


loop del_loop 


iget CRP Controller eddrese 
yaddrese atetoe register 
swalt for vertlcel retrace 


tdeolete text and ettrlbuter 
Tyee, thee branch 
rdelete text ealy 


jmp ehort finteh 


Fep movaw 


mov byte ptr ee: {di},32 


pop os 


sahift characters and ettributes 
pblank flnal cell 
jrestore DS and £8 


pop de 
Bencue deicode,eercode 





ret 


Ror bh,bh 
mov ce,1 
lot 19h 
vet 

endp 


label byte 


code ends 
end begln 


delete 


dete_bufter 





forwarded in the indieated direction. Once 
the cursor is moved, another line charaeter 
is drawn in the corresponding direction. 
When a line is drawn through an area void 
of other line symbols, choosing the proper 
character is as simple as selecting a hori- 
zontal character for right-left movement or 
a vertical character for up-down motion. 
But PAINT has to ineorporate a certain 
amount of intelligence to recognize which 
eharacter is required when one or more 
lines meet at perpendicular angles. Attack- 
ing the problem with brute force by install- 
ing a huge CMP tree to check the charac- 
ters in surrounding cells is out of the 
question, since the number of possible per- 
mutations arising from the combination of 
40 different characters taken 5 at a time is 
staggering. 

To simplify the problem, PAINT incor- 
porates a 40-byte table that contains a sin- 
gle descriptor byte for each graphics sym- 
bol. Each bit of the descriptor byte is 
assigned a meaning. If bit 0 of the deserip- 
tor is set, for instance, then the correspond- 
ing symbol has a single-line extension in 
its upper quadrant that will “*eonneet”’ it to 


mov a2, 0A20b 





wblank charecter under cursor 


tbuffer for mene line 





(PAINT ASM ends) 


the cell above it. Bit 1 corresponds to the 
same extension, hut with a double line. 
Following is a list of the bit assignments 
for the graphies symbol descriptor byte: 


Bit @ - Extension up {single line) 

ait 1 - Extension up (double line) 

Bit 2 = Extension right (mingle line) 
Bit 3 - Extension right (double line) 
Bit 4 = Extension down (mingle line) 
Bit 5 - Extension down (double line) 
Bit 6 - Extension left (single line) 
eit 7 = Extension left (double line) 


Thus a single byte ean completely char- 
acterize any symbol and its extensions in 
all four directions. The character with AS- 
Cll code 191, for example, the upper-right 
eomer of a single-line box (with exten- 
sions reaching both to the left and down), 
will have bits 4 and 6 set. Its descriptor val- 
ue will be 80. 

PAINT begins the process of drawing a 
line charaeter by ealling the routine Get- 
Env (for Get Environment) to retum a one- 
byte value (using the descriptor format 
outlined above) that refleets what sur- 
rounds the current cell. If the characters 
above and to the left connect with single- 
line extensions to the eurrent cell, for ex- 
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100 REN -- BASIC FROGRAN TO CREATE paint .com 
110 OPZW "paint.come As $1 LEN = 1 

130 PIXLD 61,1 as ag 

im 


CHECKSUM © CHECKSUM + BYTE 
LISKSUN = LINESUM + BYTE 


TE < 259) THEN LSET AS © CURS$(BTTE) 


1F LIWECHECK <> LINESUM THEW PRINT "Error in Line";206 + 14 ¢ x 


WEXT I 
close 


1P CHECKSUM © 314001 THEN PRINT “successful Completian!® ¢ xD 


PRINT “COM File de not velidi" ¢ suD 

DATA 95, 
22, 
5, 
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PAINT.BAS: A BASIC program that will automatically create PAINT.COM. 
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(PAINT BAS ends} 











So 





PAINT BY MODEM 

he programs published in PC 

Magazine can be downloaded 
by modem from the PC Magazine 
Interactive Reader Service. There 
is no charge for this service, but 
users are cautioned that these pro- 
grams are copyright material and 
are made available only for indi- 
vidual, noncommercial use. You 
may make copies for others (in- 
cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9100. Set 
your modem and communications 
software to use 2400/1200/300 
bps, 8 data bits, | stop bit, no pari- 
ty. Files with a .COM, .EXE, or 
-ARC extension require use of the 
Xmodem error-checking protocol; 
files with .ASM or .BAS exten- 
sions can be downloaded using ei- 
ther regular ASCII or Xmodem. 

If you use the Xmodem proto- 

‘col, you can download PAINT 
.COM directly, saving typing or 
downloading either the .BAS or 
the .ASM version. PAINT.BAS, 
whether entered from the maga- 
zine at your keyboard or down- 
loaded from PC-IRS, will auto- 
matically create PAINT.COM 
when run once in BASIC. PAINT 
.ASM, also listed both here and on 
PC-IRS, allows you to modify the 
program but requires you to use a 
macro assembler (IBM or Micro- 
soft, Version 2 or later) and the fol- 
lowing commands: 


MASM PAINT; 
LINK PAINT; 
EXE2BIN PAINT PAINT.COM 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 





PAINT 
Command 





eff Prosise 
Purpose: 





Format: 


Remarks: 


1988/No. 2 (Utilities 
Edits or creates custom help or reference screens that can be 
popped up over an application program or at the DOS 
prompt with HELP.COM (PC Lab Notes, January 12, 1988). 
Also provides full control of character and video attribute 
bytes and permits insertion of single-line, double-line, or 
pattern characters from the extended-ASCII PC text- 
graphics set. 


PAINT [filespec] 


The optional filespec is the filename (plus drive and path, if 
needed) of a help/reference screen previously saved for 
HELP.COM by means of the related CAPTURE program 
(PC Lab Notes, January 12, 1988). If filespec is omitted, 
PAINT permits creating and saving a new screen in the ap- 
propriate format. HELP files are 4,000-byte screen buffer 
images, and as many as 14 may be chained together for 
successive display. The PgUp and PgDn keys in PAINT 
move through multiple-screen files. 


The Ins key toggles the PAINT editor between overstrike 
(the default) and insert modes. The Del key deletes the 
character under the cursor and closes up the text. In 
overstrike mode, the Backspace key moves the cursor left 
without moving any text characters on its right. In insert 
mode, the Backspace drags characters with it. The cursor 
can be moved anywhere within the viewing area by means 
of the cursor keys. Home and End move the cursor to the 
ends of the text line, and Enter performs the usual carriage 
return/line feed. 


Function key F1 lists the menus presented by each function 
key, and Esc deselects any active menu. F4 toggles between 
Text-Only and Text-and-Attribute modes, which are also 
reflected in the operation of the Backspace and Del keys. 
Attributes are selected by number(s) after pressing F2, 
which presents 16 foreground and 8 background color 
choices (color systems) or normal, reverse, boldface, and 
underline (monochrome systems). By positioning the cursor 
on any displayed character and pressing F2 twice, that video 
attribute can be selected without using the menu numbers. 
Pressing Enter defaults to the current selection. Selected 
attributes remain in effect until changed. 
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PC PAINT 
Command 


eff Prosise 1988/No. 2 (Utilities) 
Small or irregular screen areas can be “painted” with the 
current attribute by holding down the Ctrl key and pressing 
the desired cursor arrow keys. Large screen areas may be 
defined by locating the cursor at one corner and pressing F5, 
then moving to the diagonal corner and pressing F5 again. A 
menu choice is then presented, either to clear the defined 
block of text characters or to paint them all with the current 
video attribute. Pressing F5 twice without moving the cursor 
defines the entire screen and presents the same choice. 





A 
3 
e 
6 
& 
5 
3 
o) 


Function key F3 permits selection of single- or double-line 
characters, patterns, or asterisks that are then written to the 
screen by holding down the Alt key and pressing the cursor 
arrows. Where lines cross, appropriate junction symbols are 
substituted. F6 asks for a filename under which the file is to 
be saved (it supplies the original filename as a default) and 
saves the file. Compensation is automatically applied to 
adjust for differences in display size. Pressing F7 returns to 
DOS. 





Notes: 

1. While PAINT is intended primarily for use with screens 
that use the HELP program, it can be used to advantage in 
prototyping screens for application programs and in the 
layout design of other pop-up windows. 


2. PAINT is compatible both with traditional PCs and with 
the new PS/2 line. 
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MAKE YOUR 
CONTRIBUTION 


ach issue we publish sev- 

eral assembly language 
utilities that help you work 
faster, smarter, or better. 

Every Utilities column de- 
livers a compact but useful 
program that supplements 
DOS. And PC Lab Notes reg- 
ularly provides in-depth ex- 
planations of particular sys- 
tem-related topics, and 
includes valuable utilities that 
demonstrate how things 
work. These columns unlock 
the power of your computer 
by revealing bare-metal pro- 
gramming hints and tech- 
niques. 

The authors and program- 
mers who help produce these 
columns are among the best in 
the industy. They know as- 
sembly code and the IBM PC 
family inside out. And they’re 
experts at explaining—in 
clear, understandable lan- 
guage—how the programs 
work 

If you are a serious .ASM 
programmer and would like 
to contribute toeither the Unil- 
ities or PC Lab Notes column, 
please send us a letter with 
your name and address, a 
brief description of your pro- 
gramming abilities, and sug- 
gestions for programs you 
would like to write. A disk 
containing samples of previ- 
ous .ASM programming is 
desirable but not required. 

Send your submissions to: 


Robert L. Hummel 
Senior Technical Editor 
PC Magazine 

One Park Avenue 

New York, NY 10016 














ample, the byte labeled BOXID will retum 
with the value 20 (bits 2 and 4 set). PAINT 
rotates the byte 4 bits left with an ROL in- 
struction to generate the descriptor of the 
character needed to join the two lines. The 


| resultant value of 65 describes the charac- 


ter with ASCH code 217, the lower-right 


comer of a box. PAINT scans the 40-byte | ‘ : 
wu Ifthe cursor is moving 


table for the vaiue 65, finds it, determines 
from its position in the table that it corre- 
sponds to ASCII 217, and inserts that char- 
acter to form the union of the intersecting 
lines properly. 

There are occasions when the symbol 
needed to fiil a gap doesn’t exist. This hap- 
pens when an intersection is formed froma 
mixture of singie and double lines. If 
PAINT scans the descriptor table and 
doesn’t find a match, it retries the search 
with bits representing ‘‘foreign exten- 
sions’’ masked out. When the current line 
character is a single line, foreign exten- 
sions are the double lines that affect the 
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current ceil. When double lines are being 
drawn, single lines constitute foreign ex- 
tensions. And when all else fails, PAINT 
falls back on the default horizontal or verti- 
cal character. 





left, the first character 
drawn must extend into 
the left cell. PAINT 
effectively fools the 
GetEnv routine by placing 
a ghost in the next cell. 


CIRCLE 314 ON READER SERVICE CARD 
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The final aspect of PAINT’s line-draw- 
ing algorithm is its biasing of descriptor 
bytes. An Alt-arrow keypress generates a 
line character, moves the cursor, and then 
generates another line character. Before | 
the initial symbol is drawn each time, 
PAINT “‘biases’' the BOXID code that de- 
scribes what lies around the current cell by 
setting the bit corresponding to the direc- 
tion of cursor movement. If the cursor is 
moving left, for instance, the first charac- 
ter drawn must extend into the left cell, 
even though there may not be a character 
with a right-hand extension there initially. 
There will be, of course, as soon as the first 
symbol is drawn and the cursor is ad- 
vanced. Thus, PAINT effectively fools the 
GetEnv routine by placing a ghost in the 


next cell. é 





EXTENDED KEYCODES The intu- 
itive combination of the Ctrl and Alt keys 
with the four cursor movement keys plays 





¢ 3 miliion b.p.s. 

© NETBIOS compatible 

e Fiie sharing with locks 

¢ Printer sharing 

© Uses standard DOS commands 


ony $399.95 
PER WORKSTATION— 
COMPLETE WiTH 
HARDWARE AND SOFTWARE! 


30-DAY MONEY-BACK GUARANTEE 
TWO-YEAR WARRANTY 


CALL TOLL-FREE 
1-(800) 262-8010 
in California (714) 526-5151 


Requires 1BM PC/XTIAT or compatible with 
DOS 3.1 or higher 


SimpleNET Systems 
A diviaion of BC Soft Corporation 

545 W. Lambert Road, Suite A, 

Brea, California 92621 

FAX: (714) §29-2413 


(08 ma regeeteved rademam of ine shenat Diaeness Machnes 
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an important role in PAINT’s user inter- 
face. But because of the limitations built 
into their BIOS, most machines in the in- 
stalled base—including early ATs, most 
XTs, and all plain-vanilla PCs—recognize 
only two of the eight Ctrl-arrow/Alt-arrow 
key combinations: Ctrl-Left and Ctrl- 
Right. If PAINT finds that the BIOS of the 
computer it’s running on doesn’t support 
the extended keycodcs, it installs its own 
interrupt 9 handler to take up where the 
BIOS leaves off. 

The interrupt-handling code reads the 
keyboard data port (located at 1/O address 
60h) and, if it detects the press of an arrow 
key, checks the status of Ctrl and Alt. Ifei- 
ther key is shifted, PAINT inserts a corre- 
sponding keycode manually into the key- 
board buffer. The valucs of the newly 
generated codes match those officially as- 
signed to the same key combinations in 
machines that have the newcr, extended 
BIOS. Thus, in the body of the applica- 





Pen 


Who Should Buy Tax Shop 1040? 

Individuals with access to an IBM PC, xT, AT, PS/2, 
or compatible, who prepare their own tax retums or 
those of others. Tax Shop 1040 has already been 
used by individuals, CPA firms, and popular tax of- 
fices to prepare thousands of tax retums. 


The Tax Shop Approach: 
Tax Shop 1040 permits the user to select one of 

two approaches to enter tax information. The user 
may start with supporti Ab schedules where answers 
are automatically ca to Form 1040 and other 
parts of the return. The user may altemati start 
with Form 1040 and “zoom” into supporting forms or 
schedules as needed. 


Special input Features: 

Tax Shop 1040 is extremely fast and easy to use. It 
makes use of a single scrollable input screen for each 
form. The user “zoom” to supporting forms or 
schedules or obtain calculated summary tax informa- 
tion at the touch of a key. 

Supported Forms and Scheduies: 

1040, Sch A, Sch B, Sch C, Sch D, Sch E, Sch F, 
Sch R, Sch SE, 2106, 2119, 2210, 2441, 3800, 

3903, 4136, 4137, 4562, 4797, 4952, 6251, 6252, 
8598, 8606, 8615, 1040 ES, W-2 Input. (This list is 
subject to change). 


42 West Market Street, Blairsville, PA 15717 





Laser Print Option Available 





See OnuCT Vi = 


tion, the same code can handle key inter- 
pretation without having to know whether 
the extended ASCII codes were presented 
by the BIOS orby its own internal handler. 

One peculiarity of IBM’s extended 





s Most machines recog- 
nize only two of the eight 
Ctrl-arrow/Alt-arrow key 
combinations. 


BIOS, however, is that the old (and stan- 
dard) method of reading a keystroke with 
the sequence 


MOV AH,@ 
INT 16H 


Other Products & Options: 

1040 Laser Print Option $40 
States (call for availability) $40 
Minimum Hardware Requirements: 


IBM PC, XT, AT, PS/2, re eee 
S 2.0 or higher. Hard 


and two floppy disk drives. 
disk recommended. 


(Call for special laser printing requirements). 
412/459-8777 
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will not detect extended keycodes. Inter- 
rupt 16h must be called with AH set to 
10h, instead. To accommodate this, 
PAINT uses the latter function number to 
solicit keystrokes on machines with an ex- 
tended BIOS but uses function 0 with an 
older BIOS. Function 0 is adequate in that 
context because PAINT’s own keyboard 
handler is interpreting the keypresses. 

To determine whether or not extended 
keyboard functions are supported, PAINT | 
uses a procedure outlined (loosely) in 
IBM’s BIOS Interface Technical Refer- 
ence. Interrupt 16h, function 5 is called to 
place the word FFFFh into the keyboard 
buffcr, then function 10h is invoked to 
read it back. If AX returns with the value 
FFFFh, then by inference the extended 
keyboard functions are supported. 

There is one final oddity about interrupt 
16h, function 10h (extended keyboard 
read). On PS/2 machines, and possibly on 
other modcls equipped with an extended 























Computerize Your 
1987 Tax Return!! 












Quality Tax Software 
(At an Atfordable Price) 


iu per-fast calculations and cursor movement 
User override of automatic caiculalions 
cl Ad-hoc support schedules available as needed 
iE Scrollable input screens resemble tax forms 
[4 Supports four deat options including Laser 
{ Contains new changes 
ie firm lested 



























(Add $5 stepping & hanchy) 
(PA reedonts add 6% sales tax) 
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The most 
helpful pointer 
PINON estaye 

given American 
business. 





The new Microsoft 





Now it’s not only polite to point 
in business. It's enlightened. 

When you have your finger on 
a new Microsoft® Mouse, that is. 

It's the fastest, most efficient 
way to give marching orders to 
your PC. Because it allows you to 
bypass time-corsuming keyboard 
commands with a simple click of 
the finger. 

With a mouse in your corner, 
youll be able to use all the most 
advanced business software—like 
Microsoft Word 4.0, Pagemaker* 
and Microsoft Windows—the way 
nature intended. With a trans- 
parent, graphic interface that lets 
you spend more of your time 
working. And less of your time 
explaining to your computer what 
you want it to do. 


In fact, over a half million seri- 
ous PC users have already dis- 
covered how much more produc- 
tive they can be with the help of a 
Microsoft Mouse—by far the most 
popular of its kind. 

Which brings us to what makes 
this particular specimen the giant 
of its species. 

Our smallest mouse ever has 
been redesigned to fit your hand 
more comfortably. At the same 
time, it gives you increased point- 
ing accuracy with a significant 
decrease in wrist movement. 

It even works without a pad.On 
virtually any type of surface. So 
you can go about your handiwork 
with a minimum of desk space. 

Of course, the Microsoft Mouse 
has every business connection 


In Washington State and Alaska, call (206) 882-8088. In Canada, (416) 673-7638. Microsoft ts a registered trademark and 
InPort is a trademark of Microsoft Corporation. Pagemaker is a registered trademark of Aldus Corporation. 


you could imagine. 
Depending on your hardware, 
theres a mousetype that can con- 
nect via serial port, bus port or 
InPort"As well as a configuration 
thats specifically designed for the 
IBM" PS/2™ systems. 

Once your mouse is plugged 
in, you canimmediately start intro- 
ducing it to your favorite pro- 
grams. At last count there were 
over 250 compatible applications 
—including the biggest names in 
word processing, spreadsheets, 
databases, and business and pre- 
sentation graphics. 








And to make 
our new mouse 
even more appealing, 
we've combined it 
with three different 
software packages. 

You get your choice of Easy- 
CAD*a powerful, easy-to-use 
computer-aided design program. 
Or Windows 2.0 and PC Paint- 
brush” for Windows. Or Mouse 
Menus and Microsoft Paintbrush. 

For your nearest Microsoft 
dealer, phone 800-426-9400. Hell 
be happy to set you up with 
the package that’ right for you. 

After which, you'll be eminently 
qualified to give your business 
associates a helpful pointer or two. 

Like where they can get a 
Microsoft Mouse of their own. 


IBM is a registered trademark and PS/2 is a trademark of International Business Machines Corporation. EasyCAD is 
a trademark of Evolution Computing. PC Paintbrush is a registered trademark of Z Soft Corporation. 


EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
Aa ‘screen draw" program that makes you do most of the work. 

EaSyFLow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

> Fast: Written in assembly language for speed. 

> Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFiow automatically breaks the chart up & prints it in page size pieces. 

» Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

» User friendly: Don't take our word for it. PC Magazine* says ''EasyFLow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’. 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plats: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

> It works: We are contractually prevented from mentioning the name of the “big 
eight’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFrow. 

» Rush dellvery: Order by noon today (eastem time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge ts $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFiow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for onty $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 


by M.0., cheque, VISA, Mastercard or Company PO. 
* March 10, 1987 issue page 278 


* Rush orders ate shipped by Purolator Couner and normally arnve the nex! business day to most locations 
Remote destinations take tonger 


Centrel files: 
complete 
“Lost Order" 
form 


Meilroom 
eende to 
centre] files 
by Sam 


—+ In addition to logging 
the compleint,s the seerch 
unit copies the complaint 


Log Compleint 
for managers as well. 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched Publication quality charts like this can be produced using only mmnutes of preparation 


lume and seconds of pant tme CIRCLE 201 ON READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 








PRODUCTIVITY 
® UTILITIES 


BIOS, TSRs like SideKick can’t find an 
opportunity to pop up while the BIOS is 
awaiting a keypress. The exact reason isn’t 
clear, since BIOS listings for PS/2s 
haven’t been published. The problem 
doesn’t occur with function 0. PAINT 
works around the problem by polling the 
keyboard buffer for an entry and not call- 





= On PS/2 machines, 


_TSRs like SideKick can’t 
_ find an opportunity to 





pop up while the BIOS is 
awaiting a keypress. 


ing function 10h until one is present, gen- 
erating a series of interrupt 28h’s in the 
meantime. SideKick uses interrupt 28h as a 
hook to gain control, disregarding an ap- 
parently-set INDOS flag. 


FINAL POINTS There are other inter- 
esting programming details incorporated 
in PAINT that await those willing to scruti- 
nize the program listing. If the interrupt 9 
vector was hooked during initialization to 
enable an extended keyboard driver, for 
example, it must be replaced before the 
program terminates to prevent the interrupt 
chain from falling off into limbo. 

The QUIT routine handles this chore by 
poking the saved vector back into its origi- 
nal place inside the interrupt vector table. 
QUIT also adds 4 to the stack pointer to 
clean off the two return-address words 
placed there when the last CALL instruc- 
tion was executed. In reality, it’s not nec- 
essary: DOS function 4Ch is smart enough 
to recognize the imbalance and make resti- 
tution itself. But since other operating sys- 
tems aren't as forgiving (and since termi- 
nating with a RET instruction with stray 
words left on the stack would be disas- 
trous), it's good programming practice al- 
ways to undo any operation that directly af- 
fects the stack. ae 


Jeff Prosise is a contributing editor of PC 
Magazine. 
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@ ENVIRONMENTS ® CHARLES PETZOLD 


Os/2 MEMORY 


MANAGEMENT 


A look at the OS/2 memory-management functions, including sharing, and an illustrative 
short program that allocates a 1-megabyte memory block without bank-switching techniques. 


lhe DOS 640K memory barrier has 
been a nuisance for years. It results 
primarily from the l-megabyte 
physical address limit of the 8086 micro- 
processor and the 80286 running in real 
mode. In the original design of the PC, the 


lower 640K was reserved for random ac- | 


cess memory used by the operating system 


| and programs. The upper 384K was re- 


served for video and the ROM BIOS area. 

When running under real mode, the 
only way to get around this limit is to use 
bank-switching techniques, the most nota- 
ble of which is described by the Lotus/In- 
tel/Microsoft Expanded Memory Specifi- 
cation (LIM EMS). The main 


| disadvantage of bank-switched memory is 


that the applications themselves must con- 
tinually make calls to the expanded memo- 
Ty manager to switch various banks in and 
out of the memory space. It is not what one 
would call a transparent system. 

OS/2 runs the 80286 in protected mode 
and thus expands the physical address 
space to 16 megabytes. OS/2 also supports 
virtual memory, which is the use of a sub- 
Sidiary storage device (such as a hard disk) 
to hold the overflow from real memory. In 
theory, 80286 virtual memory allows each 
protected-mode application to address 512 
megabytes of its own memory and 512 
megabytes of global memory. However, 
considering that OS/2 (like DOS) is limit- 
ed to 32-megabyte hard disks, virtual 


memory under OS/2 is much less than the | 


theoretical limit. 

OS/2 has 17 functions specifically used 
for memory-management purposes. I'll 
describe most of these here to give you a 


l 








taste of the subject. At the end of this col- 
umn I'll show you a small program that al- 
locates a megabyte of memory and treats it 
as a normal memory block without fussing 
with bank-switching and other nonsense. 

Basically, protected mode gives pro- 
grams elbow room. What I find most inter- 
esting about OS/2 memory allocation, 
however, is the exciting concept of sharing 
memory among applications. Most people 
have focused on the increased memory 
space and multitasking capabilities of 
OS/2. But I think that the real break- 
throughs will come when applications be- 
gin to exploit the various interprocess 
communication features of OS/2. Share- 
able memory is part of that. 


BASIC MEMORY ALLOCATION _Let’s 
go through the mechanics first. An OS/2 
program can allocate a block of memory 
up to 64K by calling the DosAllocSeg 
function. In C, a call by your program to 





a What I find most 
interesting about OS/2 
memory allocation 

is the exciting concept 
of sharing memory 
among applications. 


DosAllocSeg looks like this: 


DosAllocSeg (Size, &Selector, Flsgs) 


The size of the memory segment can range 
from | byte to 65,536 bytes. If you want 
the maximum 65,536 bytes, use 0 for the 
Size parameter. Normally, you set the 
Flags parameter in DosAllocSeg to 0. I'll 
discuss what the nonzero values do a little 
later in this column. 

DosAllocSeg retums an error code if 
the memory allocation fails. Otherwise, 
DosAllocSeg returns 0 and stores the se- 
lector of the memory block at the address 
indicated by the second parameter to the 
function. A selector is the same as a seg- 
ment address. It’s called a selector in pro- 
tected mode because it doesn’t reference a 
physical address but rather an entry in a de- 
scriptor table. 

InC you must convert the selector to a 
far pointer. Microsoft C supports the far 
keyword for pointers that include both a 
segment and offset address. The selector 
you get from DosAllocSeg is simply the 
upper 16 bits of a far pointer. For example, 
the C code to allocate a 32K memory block 
and obtain a far pointer to it looks like this: 


unsigned int Selector ; 
char far *FarPtr ; 


DosAllocSeg (32768, &Selector, 8) ; 
FerPtr = (char far *) 
{(long)Selector << 16) ; 


The last statement shifts the Selector vari- 
able 16 bits to the left and casts it to a far 
pointer. You can then use this FarPtr vari- 
able as if it were a normal pointer or a one- 
dimensional array of characters. For ex- 
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Choose Power Commander Il’ 


Computer Power Control Center 
for appearance, convenience, 


and, above all, protection. 


Tele-Line * 
protection for grounds hazardous 
modems, Static 
answenng 
machines, ete 
® Simplifies on‘off operations of computer 
and four peripherals, individually with 
5 lighted switches, or all together with 
amaster switch: ends power cord 
confusion and tangles 


@ Protects your equipment from data 
damage 


and surges 


disturbances and from transient 
surges caused by lightning and utility 

switching; unique hybrid filtering circuit 
tesponds to clamp spikes in 5 pico- 
seconds, 1000 times faster than typical 
surge suppressors! 

@ Low let-through voltage—less than 300 V, 

@ Reduces EMI/RFI noise from power lines 
and power supply cords 

@ Palented failsafe Automatic Shutdown 
protection cuts off all power if the 


Ant-Static Touchplate Power Minder * 


Automatic Over- Overcurrent protection 


warning hghttor voltage Protection with resettable 
momentary sags agairist damaging circuit breaker 





high line voltage 


Protective filtering circuit wears out or 
bums out, so your computer is never 
vulnerable to unprotected operation” 
® Five outlets, 15 Amp total. 12-foot power 
cord Attractive putty color case. Five- 
year warranty. 
insist on complete protection... with ihe 
Number One rated Perma Power Power 
Commander II®, at computer stores and 
office supply dealers nationwide. 
*PatentNo 4,877,576 


PERMA POWER. 
eCITONICS INC. 


5601 West Howard Avenue « Chicago, Ilinots 60648. 
Telephone (312) 647-9414 Telex 4948559 PRMPWR 
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SHARING SOLUTIONS 


© 2,3, 5, 9 ports 

© Any port te ony port 

© Up to 1 megabyte 

© Serial, parallel or beth 

© From $350 
This very smort switch connects several computers to several 
peripherals, such as printers, modems, or hast computers, A code 
sent to the unit selects the destination, All parts con communicote 
te any ether port concurrently. Features indude configuration 
menu, form foed, initiolization strings, priority, status, cancel, 
fimeout disable, front panel display, and mony more 


« ara ed 


The PORTER ts 0 versatile unit for port exponsion. It is used widely 
for data collection, telecommwunications, factory automation, ond 
multiple printer control, Dato can be received ond tronsmitted 
simultaneously on all ports ond is routed by commond. Other 
commands indude wait, go, copy, and cleat buffer. It is often used 
on on odd on to 0 local area network 

© One computer to 

4 or 8 peripherals 

© Up to 256K memory 

© Senal o¢ parallel 

© From $295 


A [s{e}-} = 


? ELECTRONICS 


P.O. BOX 742571 
HOUSTON, TX 77274 
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AUTOMATIC SWITCH 
This is printer sharing at its best. All computers osm send dato 
simultaneously. The deto is released ta the printer in the order it 
wos received. Auto form feed and setup strings keep printer jobs 
separated. From the front panel you con dear any port, Operation 
is fully automatic. Wo changes te your software ore required 


© 4 8 computers 
te one printer 

© Up fo 256K memory 

© Serial et parallel 

© From $395 


Additional Interface Products | 


© Printer buffers 
© Manual switches 
© Protocel converters 
© Cables and adopters 
© Modems /line divers 
© Multiplexers 
© One year worronty 
© Full technxal support 
© 30 day money back guarontes 
© OEM ond custom configurations 
© Call us for all your interface needs 


CALL FOR CATALOG 
ARS EXO LK) 
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ample, to set all the bytes of this memory 
block to zero, you can use this code: 


for (i = @ ; i < 32768 ; 

FarPtr [i] = ‘\@8' ; 
In assembly language you probably 
want to define a double-word variable to 
hold the far address of the memory block. 
You then call DosAllocSeg to set the upper 
16 bits of this variable to the selector. 


FarAddr dd @ 


Push 32768 

Push DS 

Push Offset FarAddr + 2 
Push @ 


Call DOSALLOCSEG 


As with all OS/2 function calls, the param- 
eters to DosAllocSeg are pushed on the 
stack, starting with the size and then the 
address where OS/2 will store the selector. 

After DosAllocSeg returns, you can 


| zero out the memory block with this code: 


Les DI, [FarPtr] 
Mov CX, 32768 
Sub AL, AL 


Rep Stosb 


OS/2 also includes a few other standard 
memory allocation functions. After a pro- 
gram allocates a block of memory, it can 
change the size by calling 


DosReAllocSeg (NewSize, Selector) ; 


A program can obtain the size of a 
memory block with 


DosSizeSeg (Selector, &Size) ; 


This last function was not documented in 
the initial release of the OS/2 Software De- 
velopment Kit. The second parameter is a 
pointer to a 32-bit variable that will contain 
the size of the segment when the function 
returns. 

When a program is finished using a 
block of memory, it can free it by a call to 
DosFreeSeg: 


DosFreeSeg (Selector) ; 


Any memory a program allocates but does 
not free will be freed by OS/2 when the 


| program terminates. 
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I mentioned above that the Flags pa- | its parent from its information segment. 


rameter for DosAllocSeg is normally set to | 
Q, but it’s the nonzero values that make 
DosAllocSeg more than just a traditional 
memory allocation function. Only the bot- 
tom three bits are used, as is shown in the | 
table *‘DosAllocSeg’s Active Bits.”’ 


SHARING MEMORY SEGMENTS 
Normally, a memory block is available | 
only to the program that called the DosAl- 
locSeg function. This is part of what pro- 
tected mode is all about—memory allocat- 
ed by one program can’t be accessed by 
another program. The memory is protect- 
ed from corruption. 

However, there are often times when it 
is advantageous for two or more programs 
to share a block of memory. For example, 
a program might execute a child process to 
do some work while the parent process is 
doing something else. One way these pro- 
grams can pass information to each other is 
through shared memory segments. 

When the lowest flag bit is set in the 
DosAllocSeg function, the program that 
allocates the memory block can give an- 
other program access to it by calling Dos- 
GiveSeg thus: 


DosGivesSeg (Selector, ProcessID, 
&NewSelector) ; 


The first parameter is the selector returned 


from the DosAllocSeg function. The sec- | 


ond parameter is the process ID of the pro- 
gram that is to receive access to the memo- 
ry block. On return from DosGiveSeg, the 
NewSelector variable contains a selector 
appropriate for the program getting access 
to the memory block. 

This is particularly suitable when a 
child process allocates a memory block 


and then gives its parent access to it. A | 


child process can obtain the process ID of 


DosAlfocSeg's Active Bits 


= 


Often DosGiveSeg is used for memory | 
blocks that are transferred between pro- 
grams by the use of queues. The DosGet- 
Seg function is similar except that a pro- 
gram calls it to get access to a memory 
block that was allocated by another pro- 


In both cases there must be some other 
form of communication between the two 
programs other than the sharing of a com- 








® Setting the discardable 
flag in the DosAllocSeg 


call tells OS/2 simply 


to discard the memory 
segment if space is 
needed without saving 
the segment to disk. 





mon memory segment. The program get- | 
ting access to a memory block through 
DosGetSeg or DosGiveSeg has to know 
the selector of a block originally obtained 
by another program. We’ll examine an al- 
temative to this shortly. 


DISCARDABLE MEMORY SEG- | 
MENTS The third flag bit in the DosAl- | 


locSeg call specifies that the memory 
block is discardable. Let’s examine what 
we mean by this. 

When OS/2 needs more memory than is 
currently available, it will normally save a 
memory segment to disk to free up space. 


Meaning if bit Is set 
Shareable segment with DosGiveSeg 


Shareable segment with DosGetSeg 
Discardable segment 


The DosAllocSeg Flags parameter Is normally set to 0, but i's the nonzero values that make OosAjocSeg more than just & 
‘aditonal memory allocation functon. 








It does this based on a least-recently-used 
algorithm. When the saved memory seg- 
ment is needed again, OS/2 must reload it 
into memory, perhaps at the same time 
swapping another segment to disk. 

This is the whole idea behind virtual 
memory: the hard disk becomes a tempo- 
Tary storage area when memory require- 
ments of the various programs running un- 
der OS/2 exceed actual memory. The 
process is transparent to the programs run- 
ning under OS/2. 

A discardable memory segment is dif- 
ferent. Setting the discardable flag in the 
DosAllocSeg call tells OS/2 simply to dis- 
card the memory segment if space is need- 
ed without saving the segment to disk. 
Whatever was stored there will be gone. 

Why on earth would a program want to 
do that? 

Suppose an OS/2 program used a large 
file of ‘thelp”’ information that it displayed 
on the screen at the user’s request. The 
program could be cavalier about available 
memory and load the entire file into mem- 
ory at once to quickly access it when need- 
ed. However, if there were not enough 
memory for this entire file, OS/2 would 
have to save some of it to disk and then ac- 
cess the disk a second time when the pro- 
gram actually needed it. This would slow 
down the system. 

Alternatively, the program could be 
very cautious and courteous about avail- 
able memory. Whenever the user wanted 
to see some help information, the program 
could allocate a block of memory, read 
part of the file, display it on the screen, and 
then free the memory block. But this is not 
ideal cither because the program has to ac- 
cess the disk each time the user needs help. 

A good compromise is to use discard- 
able segments. The program can read part 
of the help file into a discardable segment 
but not free the segment. If the program 
needs to access that same memory block 
again, the segment may or may not be in 
memory. If it is, the program can use it. If 
not, the program loads it from disk again. 

When a program needs to access a dis- 
cardable segment, it calls DosLockSeg. 
This prevents the segment from being dis- 
carded until the program calls DosUnlock- 
Seg. If DosLock returns an error code, 
then OS/2 has discarded the segment from 
memory and the program must recreate it. 
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TAKE 
THE BYTE 
OUT OF 
DISK 
PRICES. 


.29¢ 


Media Source soothes the sting when 


purchasing your diskettes. All of our 
disks are fully certified. Each disk has an 


unrestricted lifetime warranty. There are 
no hidden costs. All diskettes come with 
labels, sleeves and write protect tabs. 
Generic 5%,” 

Double sided, double density 

Boxes of 100............. 29 ea. 
Generic 54,” 

High density, 96 TPI, 

Boxes of 50.............. $1.29 ea. 

3%" 

Single sided, 

Boxes 0f 50............4. $1.09 ea. 

Double sided, 

Boxes of 50.............. $1.39 ea. 
Dysan 54,” 

Doubie sided, double density, 

Boxes of 50............0 .99 ea. 


Order by phone 1-800-356-2553 
or 404-952-2990. We accept 
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NAMED MEMORY SEGMENTS As 
we saw above, DosGetSeg and DosGive- 
Seg allow two or more programs to access 
the same memory block. The DosAl- 
locShrSeg provides a somewhat different 


approach to memory sharing. A memory | 


block allocated with DosAllocShrSeg is 
given a name when it is allocated. The 


name looks just like a filename except that | 


it begins with a subdirectory-like name of 
SHAREMEM. You can use either forward 
slashes or backslashes to separate the 
SHAREMEM name and the memory 
block name. Figure | provides an example 
of the code used. 

The name and extension of the memory 
block can be anything you want, but it 
must be preceded with SHAREMEM. It 
makes the most sense to set the name of the 
Memory segment to be the same as the 
name of the program. Remember, howev- 


er, that although it looks like a filename, | 


it’s not—it’s the name of a memory block. 

After the memory block is allocated, 
you can treat it just like the block allocated 
with DosAllocSeg. When you're finished 
with it, you free it with DosFreeSeg. 

But here’s the catch: During the time a 
named memory block is allocated, another 
memory block with the same name cannot 
be allocated by any other program running 
under OS/2. If another program tries to al- 
locate a memory block with the same 
name, the DosAllocShrSeg call returns an 
error. 

However, another process running un- 
der OS/2 can get access to the memory 
block by calling DosGetShrSeg like this: 


DosGetShrSeg (MemName, &Selector} ; 


The only thing the program needs is the 


name of the segment. DosGetShrSeg re- | 


tums a selector to the memory block. Both 
programs can read from and write to the 
memory segment, and either program can 
free it. The block will actually be freed 








only when all programs that got access to it 
with DosAllocShrSeg and DosGetShrSeg 
have freed it. 

This becomes most useful when the 
same program is run more than once in an 
OS/2 session. All the different copies of 
the program running at the same time can 
share a common block of memory. 

An example from DOS will show 
where this might be used. As you know, 
DOS supports (more or less) the concept of 
RAM-resident programs. One problem 
with RAM-resident programs is that they 
often must determine whether they’ve al- 
ready been loaded. There are several tech- 
niques for doing this. Perhaps the best is a 
brute-force search through memory look- 
ing for a previous copy. 

Under OS/2, the named memory seg- 
ment is a very easy and convenient alterna- 
tive that provides other bonuses as well. 
Not only can the program determine that 
another copy is already running, but it can 
get easy access to a block of memory used 
by the first copy. 

An example may help here. Let’s sup- 
pose you have a keyboard macro program 
called KEY MACRO.EXE. This program 
reads in a set of keyboard macro com- 
mands stored in files with the extension 


| KEY. When you run the program from the 


OS/2 command line the first time, you run 
it like this: 

DETACH KEYMACRO SET1.KEY 
KEYMACRO allocates a shared memory 
segment named 

/SHARMEM/KEYMACRO. KEY 
that reads the SET] .KEY file into the seg- 
ment. 

Suppose you then want to use your 


SET2.KEY set of keyboard macros in- 
stead. You run the command 


DETACH KEYMACRO SET2.KEY 


static char MemName [] = "/SHAREMEM/MYMEMORY.DAT" ; 


unsigned int Selector ; 


DosAllocShrSeg (Size, MemName, &Selector) ; 





Figure 1: An example of how a C program allocates a named memory segment. 
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This second copy of KEYMACRO.EXE 

also attempts to allocate a shared memory 

segment named 
/SHAREMEM/KEYMACRO. KEY 


The call fails. Aha! The program knows 
| another copy is already running. So in- 
| stead it gets access to the memory segment 


by calling DosGetShrSeg. It reads the 





= Under OS/2, a program 
| can allocate a “‘huge’’ 





_ memory block that is 
| greater than 64K. 
SET2.KEY file into that memory block IMAGINE: Power that rivals a new 
and then terminates. The original copy of 80386 System ee for thousands less 
KEYMACRO.EXE is now using the new Its available NOW with Inboard 386! 
set of macros. 
Put yourself in the drivers’ seat and take your AT to the limit with 
HUGE MEMORY BLOCKS All the POWER that only the Intel 80386 microprocessor can provide. Like 
| memory blocks [’ve discussed so far are a high performance engine, Inboard 386 gives you straightaway 
limited to 64K in size. This is, of course, a speed, plus ease in handling application programs. 
limitation of the segmented memory archi- E 4 
| tecture of the 80286 microprocessor Inboard 386 fits immediately into your AT or compatible, 
whether running in real mode or protected : ae a . 
mode. Only when we get to 80386 protect- It works with your current PC DOS applications and the add-in 
ed mode is the 64K segment replaced by a boards already in your system. 
nice, roomy 4-gigabyte segment. SUG. BOFFIN 
However, there are techniques that a MODEL NO. DESCRIPTION RESALE PRICE 
program can use to access a block of mem- 
ory greater than 64K. If a program running PCIB3000 INBOARD 386/AT 0K $1395 $925 
under DOS allocates a contiguous block of PCIB3010 INBOARD 386/AT 1MB $1695 $1130 
memory greater than 64K, it can skip from PCIB3001 INSTALL KIT (IBM) $200 $149 
the end of one segment to the start of an- PCIB3002 INSTALL KIT (Compatibles) $200 $149 
other by incrementing the segment address PCIB3110 PIGGYBACK MEM. W/1MB $645 $479 
by 4096. PCIB3120 PIGGYBACK MEM. W/2 MB $1145 $849 
Under OS/2, a program can also allo- | PCNC80387-16 MATH COPROCESSOR MODL. $795 $576 


cate a memory block that is greater than 
64K. This is called a *thuge’’ memory 
block. The function call (which would be 


entered ona single line) looks like this: ORDERS ONLY: (800)255 -4012 


DosAllocHuge (NumFullsegs, LastSegsytes, 


&selector, ShareFlag, MaxSegs) For More Information: (612) 894-0595 


The first parameter is the number of full 

¢ Competitive Price » Volume Discounts 
GSK sepments: requested-and the second + Net Terms to Qualified Accounts 
parameter is the number of bytes in the last 


non-64K segment. For example, suppose 2500 W. Cty. Rd. 42 « #5 + Bumsville, MN 55337 ¢ Hours: M-F9-SCST | 
you want to allocate 229,376 bytes of Tt - 
| memory. You divide that by 65,536 to get 
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@ ENVIRONMENTS 


fdefine MAXPRIMES 10900000 


finclude <doacella.h> 
finclude <atdio.h> 


main () 
{ 
uneigned int HugeSelector ; 
char huge tHugeArray ; 
long Index, Index2 ; 





if (DOSALLOCHUGE ((unsigned int) (MAXPRIMES / 6S536L), 
(uneigned int) (MAXPRIMES % 6SS36L), 
&HugeSelector, 6, 0)) 


{ 
printf (“PRIMES: Cannot allocate enough memory") ; 


return 1 ; 


) 


HugeArrey = (cher huge *) ((long) HugeSelector << 16) ; 


for (Index = @ ; Index < MAXPRIMES 


HugeArray [Index] = ‘\@' ; 


? Index++) 


for (Index = 2 ; Index < MAXPRIMES ; Index++) 


{ 
iff (WugeArray (Index) == ‘\@*') 


printf ("s8ld*, Index) ; 


for (Index2 = 2 * Index ; Index2 < MAXPRIMES ; Index2 += Index) 
HugeArray [Index2) = '\1' ; 


} 
} 


DOSFREESEG {HugeSelector) ; 
return 8 ; 
} 





Figure 2: A C program that calculates prime numbers from | to 1,000,000 and demonstrates the 


use of huge memory segments in OSI2. 


the number of full segments, which is 3 


with 32,768 bytes left over. The first pa- 
rameter is 3; the second is 32,768. 

Perhups this is a little clearer in hexa- 
decimal: 229,376 bytes in hexadecimal is 
38000H. The first parameter is 3; the sec- 
ond is 8000H. 

You can later change the size of this 
segment with DosReAllocHuge. The last 
parameter in the original DosAllocHuge 
call is the maximum number of 64K seg- 
ments you’ll need in future DosReAlloc- 
Huge calls. 

The DosAllocHuge function returns a 
selector that addresses the first 64K seg- 
ment of the huge memory block. So the 
question now becomes: How do you get 
from one segment to the next? The seg- 
ment increment of 4,096 used in DOS 
mukes no sense under protected mode. 

The information you need is obtained 


from another OS/2 function: 
DosGetHugeShift (&Shiftcount) ; 


When hopping from the end of one seg- 
ment to the beginning of the next segment, 
you increment the segment address by the 
value | shifted left by the ShiftCount vari- 
able. 

Under protected mode, DosGetHuge- 
Shift returns a 4. (But don’t hard code this 
value because it could change in the fu- 
ture.) If you call DosGetHugeShift in a 





Family-API program and run it under real | 


mode, the function returns a 12. Under real 
mode, 1 shifted left by 12 bits is 4096, 
which is the segment increment I men- 
tioned above. 

Under protected mode, the segment in- 
crement is | shifted left 4 bits, which is 16, 
or 10H. Typically, the DosAllocHuge re- 
turns a selector equal to SFH. The next 


segments in the huge block are 6FH, 7FH, | 


8FH, and so on. (Remember that these are 
not physical addresses but rather offsets in 
a descriptor table. ) 

Why does DosGetHugeShift return a 
shift count rather than a segment address 
increment directly? In some cases, the 
shift count is easier to use. For example, 


suppose you want to access 163,840 bytes | 


(28000H in hexadccimal) from the begin- 
ning of a huge block. You start with the far 


address that points to the beginning of the | 


huge block and add 8000H to the offset. 
You use the shift count to shift the 2 left. 
Under real mode you get 2000H or 8192; 
under protected mode you get 20H or 32. 
Add that to the segment address. 

Working with huge memory segments 
in a program is no great joy. You'll soon 
wish more than ever that OS/2 had been 
ready a couple of ycars ago so we could be 
using the 80386 version now. 

But if you’re programming in C, you 
have some help from the Microsoft C com- 
piler. The compiler supports the huge 
memory block with the huge keyword. All 
the segment arithmetic is done for you. 

To illustrate this, the PRIMES.C pro- 
gram shown in Figure 2 allocates a I- 
megahyte huge memory block. This pro- 
gram calculates and displays all the prime 
numbers from 1 to 1,000,000. 


I have not attempted to optimize this | 


program for speed. In fact, I deliberately 
wrote the program so that it accesses the 
huge memory block as an array (rather 
than use C’s more efficient pointer arith- 


metic) in order to clarify the structure. The | 


program really shows how using a IMB 
memory block in an OS/2 program can be 
remarkably simple. 

Using the C compiler included with the 


OS/2 Software Development Kit, the pro- | 


gram can be compiled and linked with the 
statement 


cl -G2 primes.c 


The program is quite sluggish when it be- 
gins running, and it takes about 20 seconds 
to display the first number. It soon picks up 
speed and finishes in under 9 minutes on 
an 8-MHz AT. (Without the screen output, 
it takes about 14 minutes.) 

Of course, under OS/2 you don’t have 
to sit there and watch. You can do some- 
thing else while PRIMES is running. 
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Meet the New 24-Pin OKIDATA 393 If you like to do three 
things at once, you'll love 
the new 393. 

It’s so eager to work, it 
prints on almost anything: 
letterhead, labels, acetates, 
even forms, With razor- 
sharp letter quality. In 

black and color. 

Touch a button and 
‘park’ your computer 
paper. Then switch 
instantly to envelopes 
or cut sheets. 


ge | 
£ 1 J. 
' 












OKIDATA ts a registered trademark of Oi Amenva. Inc), Marque deposée de Ola America, Inc. 
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In ‘work done’ tests, 
the 393 beat the competi- 
tion by 20%. And its 30K 
buffer gives your screen 
back qui 


quickly. 

Best of all, the 393 is 
made in the tradition of 
toughness OKIDATA’s 
been building for years. 

Meet the priser that 
shares your passion for 
productivity. The new 393. 
Call 1-800-OKIDATA , ext.23, 
for the dealer nearest you. 
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UNLEASH YOUR 80386! 


Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 830386 
native code compilers and the mW'1 167 
numeric coprocessor. 

Examples of the increases in capacity 
and performance include: 
® Programs compiled with MicroWay 


NDP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fortrans. NDP Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

© NDP Fortran-386 generates code for 
the 80287, 80387 or MicroWay’s 
mW1167. The mW1167 has a floating 
point throughput exceeding 2.5 mega- 


mW1167 Numeric 
Coprocessor 





MicroWay 80386 Compilers 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and mW 1187. They 
generate mainframe quailty optimized code and 
Season ae tek, tds amet 

the Berkeley 4.2 Unix {77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
RUM Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

Anexample of the benefit of excellent code isa 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

oo $595 


MicroWay Numerics 


The mW1167™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin “Weitek” socket 
thatis actually a super set ofthe 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including tha AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. '88). It combines the 64-bit Weitek 
1163/64 floating point multiplier/adder with a 
Weitek/Intel designed “glua chip. The 
mW1167™ runs at 3.6 MegaWhetstones (com- 
piled with NDP Fortran-386) which is a factor of 
16 faster than an AT and 3 to 5 times faster than 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-| ace eens ieee een ee 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The comes with 
either the 20 MHz T800 or tha T414 (a T800 
without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form a Quad- 
puter. A singla T8O00 is comparable in speed with 
an mW 11 167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 
C, Fortran, Pascal and Proiog. 








flops, which is 4 to 5 times the through- 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 
Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617-746-7341 


MicroWay* 
80386 Support 


80386 Multi-User Solutions 

AT8™ -This intelligent serial controller is designed 
to handle 8 users (16 with two boards) in a Xenix 
or Unix environment with as litte as 3% degrada- 
tion in speed. Ithas been tested and approved by 
Compag, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
SYSIEMS ... 00000 Meine sists coves «$1999 


MicroPort Unix 5.3 is a port of the new Unix 5.3 
fo the 80386. MicroWay NODP-386 compilers 
currently run on this version of UNIX. 

MicroPort Unix 5.3 .....ccccseee from $399 


PC-MOS-386" is an 80386 operating environ 
ment that tums an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1-2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 


Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/floader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 





ese Sao aaa DOS version of the MicroWay NDP Compilers. 

Biputer™ =e a4? Phar Lap Tools......sssesesscscscnce $495 
Quadputer™ 7414-202 MATH COPROCESSORS 

‘includes Occam Includes TOS 80387-16 16 MHZ... ....ccccecceecess $495 

80287-10 10 MHz $349 

80287 ACCELERATORS 80287-8 8 MHz .. $259 

60387-2020 MHz. $895, 

8087-2 8 MHz . $154 

8087 5 MHZ .....cececcscesceccsceees $99 

The World Leader in PC Numerics 








P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
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_ | POWER PROGRAMMING @ RAY DUNCAN 


CHANGING 
THE MS-DOS 
ENVIRONMENT 


While child programs can’ t change their parents’ inheritance from DOS, here are routines in 
C and assembler that let parent programs affect their children’s environmental outlook. 


y last column discussed MS- 
DOS environment blocks, their 
history, and how to extract 
strings from the environment in both C and 
MASM programs. This time III talk about 
the “‘approved’’ ways to change the con- 
tents of the environment from an applica- 


tion program. 
A BRIEF REVIEW First let me recap 


| the crucial information about environment 


blocks. Recall that the environment for a 


| program is a block of memory containing 


one or more environment variables, each 
of which consists of an ASCII string termi- 
nated with a zero byte (sometimes called 
an ASCIIZ string). Each environment 
variable takes the form: 


name=parameter 


For example, 


PATH=C: \D0S3;C:\TOOLS 


The environment block is always aligned 
Ona paragraph boundary (that is, its begin- 
ning memory address is always evenly di- 
visible by 16), and it may be as large as 
32KB. The entire set of ASCIIZ strings is 
terminated with an additional null byte. 
The paragraph address of the base of a pro- 
gram’s environment is located at offset 
002CH in its Program Segment Prefix 
(PSP). 

The original or master environment for 
the system is owned by the command in- 
terpreter (usually COMMAND.COM) 
that is loaded when the system is tumed on 
or restarted. Strings are placed into the sys- 





tem’s master environment block by COM- 
MAND.COM as a result of PATH, 
SHELL (COMSPEC), PROMPT, and 
SET commands; default values are always 
present for the first two. Strings in the en- 
vironment are used only for informational 
purposes by COMMAND.COM and by 
transient programs; they do not affect the 
operation of the MS-DOS operating sys- 
tem proper. 

Each program that runs under MS-DOS 
has its own environment block, which is 
supplied by its parent program (again, usu- 
ally COMMAND.COM). In most cases, 
the child program's environment is an ex- 
act copy of the parent’s environment. For 
special occasions, the parent can instead 
provide the child with an expanded, al- 
tered, or empty environment. Changes a 
program has made in its own environment 
are reflected in the environment blocks of 
programs that it launches. These changes 
are lost when the program terminates, 





= An application program 
might want the ‘‘child’’ 
COMMAND.COM to 
display a special prompt 
to remind the user that 

it is still active. 





however, and are never visible to its parent 
or to any programs that execute after it. 

AC program can use the pointer array 
envp, supplied as an argument to its main 
function, to inspect the environment. Al- 
ternatively, the program can call the li- 
brary routine getenv to extract a selected 
string from the environment. MASM pro- 
grams can use the procedure GETENV, 
which appeared in the last column, to per- 
form the same function. 


CHANGING THE ENVIRONMENT 
Since the environment for each program is 
Static, and since a program cannot touch 
the system’s master environment block or 
even the environment of its immediate par- 
ent in any ‘‘well-behaved’’ way, why 
would it ever want to alter its own environ- 
ment? 

The main reason for changing the envi- 
ronment is to affect the behavior of a child 
program. Consider an application pro- 
gram, such as a word processor, that starts 
up a secondary copy of COMMAND 
.COM so the user can enter MS-DOS 
commands without losing his working 
context. The word processor might want 
the ‘‘child’’ COMMAND.COM to dis- 
play a special prompt that would remind 
the user that the application is still active. 
Or again, it might want to limit the pro- 
grams that could be run from the child 
command processor by modifying the en- 
vironment PATH string or removing it al- 
together. 

A C program can use the library func- 
tion putenv to change the parameter or 
variable portion (the part of the string after 
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the equals sign) of any environment vari- 
able. The same function can also be used 
to add a new variable to the environment or 
to delete one. Putenv is called with a 
pointer to a string of the familiar form 


name=parameter 


and retums 0 if the function is successful, 
or-1 if it failed. 

As you've probably come to expect 
when dealing with these seemingly simple 
C library functions, much more is going on 
' than meets the eye. First, if name does not 
already exist in the environment, or if 
name exists but the new parameter is long- 
er than the old one, there will be a space 
crunch. The memory block that holds a 
program's environment sits just below the 


program itself and is just big enough to | 


hold the environment passed to it from its 
parent. Therefore, the existing environ- 
ment cannot be **grown”’ in place. 
Consequently, the putenv function 
must allocate a new block of memory to 
' hold the modified environment, copy the 
unchanged strings from the old environ- 
ment into the new, and then append the 
new or modified variable passed to it. 
Then putenv must update all the pointers 
in the envp array originally passed to the 
main function of the C program, since it 
' has no way to predict when or if that pro- 
gram will use envp. The pointer at offset 
| 002CH of the program's PSP must be up- 
dated to reflect the new environment ad- 
| dress. Finally, putenv can release the 
memory block holding the original envi- 
ronment back to the system's free memory 
: pool, so that it can be reused on future allo- 
cation calls. 

A complicated process, indeed, for 
such an apparently simple task! It is now 
obvious that putenv may fail unexpect- 
edly if the system doesn’t have enough free 
. Memory. This is not a serious problem, 
however, since ordinarily you would use 
putenv only before starting up a child 
program, and if there isn’t enough memo- 
ry to change the environment, there proba- 
bly isn’t enough to run the child. 

Figure | contains a simple program, 
MODENV.C, that demonstrates the use of 
putenv to change the PROMPT string in 
the environment, then spawns a secondary 
command processor. When the child 
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ft 
MODENV.C, 


(ce) 1987 Ziff Communications co., by Ray Duncan 


He 


finclude <stdio.h> 
finclude <procesa.h> 


main(arge,argv,envp) 

int argc; 

cher *srgv{}i 

chsr tenvp[): 

{ chsr comspec[ 881; 
int atatua; 


/* COMSPEC= value goea here */ 
/* serstch storsge */ 


/* get location of COMMANO.COM from 
environment COMSPEC= variable */ 
atrcpy( comspec, geteny(“COMSPEC") ); 


if( comspec[%) == NULL 


) 
{ puts("\nNo COMSPEC found in environment."); 
exit(1); 


} 


/* chenge PROMPT= environment vsrisble */ 
if( putenv("PROMPT=Enter EXIT to Return to MOOENVS $p$g") ) 
puts(*\nCall to PUTENV failed.");: 


/* snnounce launch of COMMAND.COM */ 
puts("\nNow spawning a new copy of COMMANO.COM."); 


/* now apawn new command proceaaor */ 
if( apawnle(P_WAIT,comapec,comapec,NULL,envp) == ~1 ) 
puts("\nEXEC of COMMANO.COM failed”); 


/* snnounce return from COMMANO.COM */ 
puts("\nBack from new COMMANO.COM, MOOENV ia exiting."); 


exit (O); 


/* now terminate */ 





Figure 1: MODENV.C. a demonstration of the C putenv fiaiction. 


special prompt reminding the operator to 
use EXIT to return to the parent program. 
When MODENV terminates, its own 
modified environment is of course diseard- 
ed, and the prompt displayed by its own 
parent COMMAND.COM will retum. 


PUTENV FOR MASM PROGRAMS 
To duplicate the same capability in a 
MASM program, you have to do every- 
thing the hard way. PUTENV.ASM, in 
Figure 2, is a procedure you can call froma 
MASM application to add, delete, or 
change an environment variable. It relies 
in part on the GETENV.ASM procedure 
presented in the last column. An important 
requirement for using the PUTENV sub- 
routine is that your MASM program must 
release any extra memory with interrupt 
21H function 4AH when it first gets con- 
trol. Otherwise, there will be nothing for 
PUTENV to allocate. 

PUTENV must be called with the ad- 
dress of the new or modified environment 
variable in registers DS:SE and with the 
segment of the program's Program Seg- 
ment Prefix in register ES. The logic of 


‘ COMMAND.COM runs, it displays a | PUTENV is straightforward. First, it saves 
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the PSP address, picks up the base address 
of the program's current environment 
block, and scans the existing environment 
to find its length. 

Next, it determines the length of the en- 
vironment variahle passed by the calling 
program. It then has the worst-case infor- 
mation necessary to allocate a memory 
block of sulficient size to hold the environ- 
ment. If the allocation fails, GETENV re- 


tums to the calling program with an error | 


code. Otherwise, GETENV copies the old 
environment block to the new, inserts or 
appends the changed or added environ- 
ment variable, and tacks on an extra null 
byte to niark the end of the environment. 
Finally, PUTENV updates the pointer at 
SP:002CH, releases the original environ- 
ment block with a call to interrupt 21H 
function 49H, and retums a success code 
to the calling program. 

The demonstration program MOD- 


ENV.ASM., in Figure 3, illustrates using - 


the PUTENV.ASM subroutine. Assemble 
MODENV and PUTENV. ASM: 


MASM MODENV; 
MASM PUTENV; 
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newenv, ax 


di,offaet envar 









‘ 
byte ptr [ei],‘=* 
put 
al,al 


ai 


: 
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save new environment segment puteny 


TEXT 


copy name portion of new 
varisble ta local storage 


copy characters up to ‘=" 
loop until end of name found 
append null byte ta name 


save address of paren. 


























oane putany mov newver,ai } portion of naw veriabla 
page $5,132 
title PUTENV modify anvironment varlabla mov ai,offeet anver ; chack 1f new environment 
3 mov at,oldenv 3} verlabla hae o prewloue value 
3 (¢) 1967 eiff Communicationa Cco., by Ray Duncan cell gatanv 3 in old anvlronment 
: mov oldlen,ax 3 eve length of valua, if eny 
3 Call withs De:5I © new ASCII@ environment varieble 
PY = eagment of program aegment prafix or ax,ee 3 wee it presant ln old block? 
3 jnz put4é 3 yes, PUTENV the herd way 
3 Returne: AX = @ if eucceseful, -1 if folled 
push de $ BO juat copy existing aovironment 
2GROUP group _DATA ? and add the new veriabla 
TEXT gegment word publle ‘CcopR: mov de,cldenv 3 DS:eI = old anv. block 
mov a0,navenv 3 88:DI = new env. block 
@esume ca:_TEXT mov cx,anvian 3 cx = langth of old environment 
dec cx Fy tha extre null byte 
public putanv + make vieible to Linker xOr @i,ai 
XOr di,dl 
extrn gatanvinear rap moveb } copy the old etuff 
3} Names for working storaga pop + DS:8I = addreee of new variable 
oldanv {bp-2) 3 aagment of old anvironment mov 3 E@:DI = and of new anvlronment 
envlen $ langth of old environment mov 3: CX = length of new varlable 
nhawenv 3 qnent of new environment rap moveb 3 append tha naw veriebla 
Pepeag iz gment of program sagment prafix xOr 3 and the eetre null byta 
eldien PY gth of existlng verieble etoeb } marking and of anvilronment 
newlen : gth of new env. verieble jmp ? go updata PSP env. pointar 
newname 3 offeat of new name portlon 
newver 3 offeat of new param. portlon pute: $ Cnme here on the 
3 anv. variabla alraady 
puteny 3 modify/add anvironment verlable 3 RSiOI = offect+1 of 
3 Old varlabla fron ‘gq 
3: aat up stack frame for 
3 worklng etorege push de 3 Copy old anvlronment to new 
mov 3 Up through the ‘=’ of the 
mov 3 verleble we ‘a chenglng 
ve offeat of new variable mov 3 DS:@r © old anvlronment 
mov } ES:D1 © new anvironment 
7B xOK 3 CX © offaet+l of ‘=” 
3 environment and sava it xOr : in old variable 
rep 
} eave other ragistara 
Pop do 3 Mow lat DG:8I = offestel 
push el 3} of ‘=s* ln new variabla 
mov el ,newver 2 and CX = langth of portion 
3 flnd old anvironment length mov cx, newnane 3 following tha ‘=* 
2 sume max = 32 Kbytes edd ce,newlan 
3 Ee:DI = environment baee eub cx,newvar 3 Copy the new psrametar portlon 
rap moveb } to the new anvironmect 
putl: 3 ecan for doubla null {cen’t use 
} SCASW alnce might be on odd addr) pop el 3 ekip over parametar portion 
add ai,oldlan 3 of the old varlebla 
ine si + ond ite null byte 
3 @eve length of old anvironment 
| Pueh de 3 Row copy ramainder of 
mov di,ai 3 find length of new anv. varieble mov ds,oldanv 7 cld anvirenment to new one 
mov ¢ ESiDT = eddr of new varlabla mov ce,envlan 3 total langth lesa portion 
mov sub ce,e1 3 wlreedy copied end length 
nov ap movab 3 of old anvlronment variable 
| xOr pop ds 
repna acasb 3 acan for ferminet ing null byte puts: } PUTEKV function succassful, 
not cx 3 mow CX = length including null mov as,oldanv $ valaase old anvlronment block 
mov nevlan,cr 3 @ave length of new verlisebla mov ah, 49b 
lot 21h 3 tranefar to MS-DOS 
3 ettampt to elloceta memory 
3 block for new anvlronment... mov a0,pepeeg 3 updata polntar to new 
mov bx,cx $ length of old anvlronment mov ex, hewenv 3 environment ln celler’s PsP 
edd bx, anvlan 3 + length of new varisbla mov eas (002ch),ax 
mov cl,4 3 divide by 16 end round 
ehr bx,cl 3 up to flnd paregrephe te xor aK, OX 3 raturn euccesa code 4 
ioc bx 3 allocata for new anvironment 
mov ah, 46h 3 Fen 4@heallocata memory block puté: PoP di 3 rastora ragietara 
int 21h } tranefar to MS-DOS Pop al 
jne putz 3 jump 1f allocetion eucceeded Pop cx 
mt ay . eee, toe Aiea 
mov ax,-1 } otherwise, return error flag pop bp 
jap puté ret 3 back to caller 


word public ‘DATA’ 


88 dup (8) 3 name of new environment var. 


3 for call to ‘getenv’ 





Figure 2; PUTENV.ASM., a routine for adding or modifying environment variables. 





To create the executable program 
MODENV.EXE, you need the object 
modules MODENV.OBJ and PUT- 
ENV.OB3 that result from these two as- 


| semblies. You also need the GET- 


PC 


ENV.OBJ module you assembled in the 
last column. Once these object modules 
are ready, enter the command 


LINK MODENV+PUTENV+GETENV, MODENV; 
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When you run MODENYV. it will dis- 
play the current contents of the environ- 
ment block, change the PROMPT string, 
display the contents of the modified envi- 
ronment block, and then terminate. Onee 


26. 1988 
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modenv 
$5,132 


came 
page 
title 


? 
§ (ce) 1087 Ziff Communications Co., hy Ray Duncen 


stdin 
stdout 
etderr 


equ e 
equ a 
equ 2 


er equ @dh 
if equ Seh 


otkese 426 

putenvineor 

_DATA, STACK 

word public ‘cone’ 
ce:_TEXT, de :DGROUP, a8 :STACS 
for 5 


a8 ,OGROUP 
dn ex 


now give beck estre memory 


oo ,e0 
be,oo 

bx, ax 

be ,stkeize/16 
bi 


and as 


eo 
eh, 40h 
2lh ; trensfer to ms-Dos 


maine 
Papeog.es 
dx,offest megl 
co,megl_leo 
pmag 


a6,e0:(882ch) 
dumpeny 5 


3 cbheoge PROMPT= in anvironment. 
PSP segne: 
DS:SI = new velue for PROMPT 


os,papesg 2s 


si,offeet prompt; 
putenv 
de,offast meg2 
ex,mag2_len 
pmsg 

os, pepseg 

ee ,00:1S82ch) 
dunpeny 


mein’: ae, 4c86h 
2ih 


main 


dumpeny proc 


you can verify that the changes made by 
MODENV were confined to its own envi- 
ronment by entering the SET command, to 
display the variahles in the system's mas- 
ter environment block. 


MASM, VERSION 5.0 Microsoft has 
now released Version 5.0 of its Macro As- 
sembler package. This package incorpo- 
rates so many improvements that it war- 
rants a quick look here, although this 
summary should not be construed as a for- 
mal PC Magazine review. 

The new MASM has a few ineremental 
enhancements: it handles larger symbol ta- 
bles; it’s about 25 percent faster than Ver- 


RG 


MODENV --- demo of PUTENV function 


2 M5-DOS hendles for 
1} stenderd devices 


ASCII Carriege return 
ASCII line feed 
size nf ateck segment 


changes environment etring 


entry point from MS-DOS 


; make our data segment 
eddresseble 


reserve seg steck - seg pep 
Plus paregrephs of steck 
round up for safety 

fxn 4eh = modify mamory block 


display mnesseqe 
“Before cell to PUTENV’ 


get environment pointer 
dump environment strings 


7 displey message 
‘after call te PUTENV: 


7 dump environmect strings 
finel esit to Ms-pos 


7 dump contenta of environment 
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di,di 


pmsg 


dx,di 

ce,-1 
xor el,el 
repne scesb 
not cx 
dec cx 
push ds 
nov ax,0s 
mov do,ax 
cell pmsg 
pop do 
inp dumpl 


ret 


mov 
Rov 
ant 
ret 





exit if resize farled 


pusg = andp 


Text 


gave sogment of PsP 


ende 


DATA 
Pepeeg dw 2 
megl db 
megl_len equ $-magl 
nt 


msg2 db 
mag2_len equ §-mag2 


meg) db er ,lt 
naq3_len equ §-meg3 


prompt db 
ends 


¢ let ES = segment of anvironment 


DATA 


byte ptr es:[di],# 
dump2 


dx, offeet magi 
co,mag)_len : 


er,if, 


cr,if, 





2 block to standard output 
3 cell with £3 © env. base 


3 initielive env. offaet 
* reached end of anv. block? 
3 yes, exit 


2 no, Move to new line 
by seoding cerriege 
} veturn/line feed 


weve address nf next 
environmect variable 
and find its leogth 
ecen for termineting oull 


now CX © leogth 

seve our dete seqnent 
let Ds:nx = address 

of eovironmect variable 
end displey it 

xastore our dets segment 
get next eov. veriable 


back to celler 


print mesasge on etdout 
¢ DS:DX=messege, CX=length 


sagment word public ‘DATA’ 


7 segment of program segmect prefis 
‘Before call to PUTEUV: 


if, ‘After cell tn PUTENV:’ 


3 Carriage raturn/line feed 


‘PROMPT=Thio is @ teet!$_Sp$q'.5 


segment pare steck ‘STACS’ 


ab etkeisa dup (7) 


onde 


and main 


Figure 3: MODENV.ASM demonstrates the use of the PUTENV routine. 


sion 4 (by my own timings, which also 
show it to be three times as fast as MASM, 
Version 3); and it adds support for the new 
80386 and 80387 instructions. It also has 
new direetives (MODEL, .CODE, 





s The new MASM is 

25 percent faster than 
Version 4 and three times 
as fast as Version 3. 





back at the COMMAND.COM prompt, 


-DATA, and .STACK) that make it easy 
to create a properly segmented program 
that abides by the same conventions used 
by the Mierosoft language compilers. 

But the best reasons to update to 
MASM 5.0 are the goodies that come with 
it: the new documentation and CodeView. 

The MASM manual has been com- 
pletely rewritten and now comes in three 
convenient softcover volumes: a reference 
manual that covers the various assembler 
directives and mnemonies; a utilities man- 
ual for the linker, debugger, EXEMOD, et 
al.; and a programming manual that lays 
out in detail how to integrate MASM sub- 
routines into BASIC, FORTRAN, and C 
programs. 
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NY ACEVITE Le) Commi litts 


every day with 


TORNADO. 





PROBLEM: 

With all the software tools available, it 
is surprising that an important need has 
been overlooked—a way to deal with 
the countless bits of RANDOM 
information you spend hours with every 
day. As a result, you are losing valuable 
time and making decisions with 
incomplete information. 


SOLUTION: 

Tornado—the RANDOM information 
processor. The productivity 

software package for your PC that 
works wonders. 


Just $149°5 with the valuable 
“Tornado Library 


30-DAY MONEY-BACK GUARANTEE 
(When ordered direct) 


our 99 2 


Mi New Concept 

Tornado is a superfast new way to deal with an 
important type of information. Tornado will 
not only let you be more productive, it will 
help you make the decisions you need to reach 
your goals. Did you ever realize that over half 
the information you deal with is the RANDOM 
type? Not databases—not spreadsheets—not 
long documents—but the type scattered around 
your workplace and in your head. Yet 
amazingly, until now there was no great 
software to help you—the tools were either too 
structured or without organization. But now, at 
last, there is a quick and easy solution— 
Tornado—acclaimed by rave reviews and 
accepted by corporations nationwide. Whether 


you are a business executive, consultant, 
engineer, or in any other profession, you need 
Tornado—it will save you endless time and 
effort every day—guaranteed—or your money 
back. Here is how it works: 


@ Information Windows 

With Tomado, you process information in 
stacks of superfast “intelligent” windows— 
several on your screen at once. You type into 
the windows; interconnect and prioritize them; 
and scan through them in remarkable ways. 


@ Free Form 
Tornado is FREE-FORM. It works the way 
you think. To start a new window you just 


press N, and enter information. No file names. _ 


No extra keystrokes. To 
retrieve information you just 
press G (for Get), with any 
word or phrase—youll watch 
Tornado zip through your 
windows like lightning linking 
and opening those requested. 
You can even flip through 
your windows with the arrow 
keys and watch them instantly 
pile up and lift away. These 
are just three of 18 easy but 
powerful features. 





“Excellent Excellent Excetlent Excellent” 
PC World, Patrick Marshall 





“one of the niftiest ... programs I've ever seen.” 
BYTE, Jerry Pournelle 


“Excellent value” 
Info World, Review Board 


“a Ss pee productivity toot” 


PC Magazine, Chns Johnston 


” 


“simple ... suy ‘ 
imes, Diment 


New York 


can start “Tomado-ing” in 15 minutes—not 15 
days. And that’s a pretty good deal since 
Tornado can save you an hour every day! 


@ Productivity Tool 

To reach your goals, you need tools that 
Maximize your productivity and help you make 
your best decisions. Tornado fits the bill 
perfectly. In fact corporate user surveys show 
you may well use Tornado more than any 
other software package! Order today risk-free. 













FEATURES: free-form & predefined windows, scrolling within window, import & export to files & 


@ Space Station 
Tornado is being used on the 
= complex US Space Station 

> project—but it does simple 
things too: When Harry calls 
< you on the phone, in two 
seconds flat you'll display the 
six windows on Harry before 
he finishes his first sentence! No more 
embarrassing pauses or scrambling for 
information. Tornado is so versatile 
you can: write and print a letter faster 
than ever; track things to do; edit 
electronic mail; and plan a project or 
event—quickly and easily. You can 
even build a sophisticated 
“knowledge” base—or an unstructured data base— 
without programming. And that’s not all. Track phone 
conversations, numbers, sales leads, and all your other 
RANDOM information. With the new option you get a 
“Library” of windows containing: free-form calendar, 
project planner, grid maker, city/state/area code/time 
zone translator, and much more. On a portable, 
Tornado is your ideal moving office. Best of all, you 
tailor Tornado to your own needs—easily! 


i 25,000 Windows 

Instead of one window or ten, imagine up to 25,000! It's 
like extra memory...for your brain! The uses are endless. 
If you can “type” it—you can “Tornado "it. And because 
it’s memory resident (if you choose) you can quickly 
jump in from other programs—even move information 
between them. All this power, yet reviewers agree you 


screens, cut & paste, auto word wrap, time & date stamp, move & join & dup windows, mono or selectable color, definable Hot-key 
of non-resident, unloadable, LAN support, context help, extended ASCH, smart fully adjustable windows, parallel text processing, 
progressive resolution and “and-or-not” like searching wilhout keywords, and more. COMPA TIBITLITY: | BM-PC/ XT, AT/ PS2 
and compatibles; mono, CGA, 80col EGA, and Hercules displays, 60K minimum RAM; 3.5” disk on request. CAPACITY: Upto 


500 windows per pile - 50 piles. Not copy protected. 





© 1987 Micro Logic. European marketing by Atlantex Inc. (203) 655-6980. Trademarks: TBM-PC/XT/AT/PS2 - 1BM 


To order call: 


(800) 342-5930 


Technical questions & NJ: (201) 342-6518 


24 hr. modem: (201) 342-8101 


>, YES, send me —_. copies of 
~ Bf Tomado at $99.95 each plus 
a $3.50 shipping or copies 
‘g Of Tornado with Library at $149.95 
a plus $3.50 shipping. ($10 shipping 
WE outside USA & Canada). NJ 
Bl residents add 6% tax. No purchase fj 
















ITLE tocic: 
LOGICS 
Dept. T80, 100 2nd St., POB 174 
Hackensack, New Jersey 07602 


orders, To order, mail coupon or i 
tT call (800) 342-5930, a | 
@ Payment: VISA MC Check 
> gy Credit Card Expiration —___ i 
gy Card #. a 
a Not Copy Protected ] 
7 30-Day Money-Back Guarantee a 
B® Name: | | 
BE Address: o 
ec Ly a 

a a 
PB City: a 
tl State: Zips : 
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BACKS UP PROTECTED MINIMUM 
SOFTWARE. REQUIREMENTS: 

The backup insurance you need to Ee ee oe ee 
protect your software investment, ibles. One or two disk drives. 
COPY I] PC makes a floppy backup #2aK memory available remy 

of most protected software quickly tly support Now suppot 

Mee Models 90,50 8 601" = ie 
RUNS PROTECTED Call 503/244-5782, M525 
SOFTWARE FROM YOUR (West Coast time) with your 
HARD DISK. in hand. Or send a eheck for $39.9) 


US. plus $3 s/h, $8 overseas. 
$39.95 


Central Point 
Software 


COPY Il PC mekes using your hard 
disk as convenient as it should be. 
Run some of the most popular business 
programs from your hard diskl 


“Registered owners may update for $1S plus $3 s/h. 


Backup utilities also available for the INCORPORATED 
Macintosh, Apple Ii, Commodore 64/128 9700 S.W. Capitol Hwy, #100 
and Atar ST. Portland, OR 97219 





PC TOOLS, Version 3! The most complete set of utilities ever: 
Now includes undelete, unformat a hard disk, compress a hard disk, backup 
and restore a hard disk - fast! All for $39.95 plua $3 s/h. 







CIRCLE 155 ON READER SERVICE CARD 


Everything You Ever Wanted 
to Know about Disks 
Disk Explorer 


Disk Explorer shows you everything on a floppy or a hard disk. 
You can: © examine and change DOS files © search for text 
® compare sectors ® look at non-DOS diskettes © See 


gimmicks used for copy-protection. 


The manual explains everything, and gives many examples. It 
includes The Story of Copy Protection, giving the history of 
protection and describing many methods. Disk Explorer is the tool 
to figure out how disks are organized, or to repair your client's data 
after an accident. 


Disk Explorer requires an IBM PC, XT, AT, PS/2 or compatible with 128k bytes of 
memory and a diskette drive. It Is not eopy protected. 


To order, send a check for $75 US funds, or call with your credit 
card. We ship within a day. Available on 3 or 5 inch diskettes. 


Quaid Software Limited 


45 Charles Street East Third Floor Dept 208 
Toronto Ontario Canada M4Y 1S2 


(416) 961-8243 
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= POWER PROGRAMMING | 


There is also a nifty, wire-bound 
MASM quick reference that is beautifully 
designed and executed. It includes the 
command-line formats and switches for | 
MASM and all associated tools, the | 
MASM directives, and all of the Intel 
80x86 family instruction opcodes, tim- 
ings, and addressing modes up through the 





= The MASM reference 
indicates a keen under- 
standing of the needs of a 
working programmer. 


80386 and 80387. It is casily the best quick 
reference for these processors | have ever 
come across, and it indicates that someone 
in the Microsoft documentation depart- 
ment has an unusually keen understanding 
of the needs of a working programmer. 
Version 2.0 of CodeView, which is 
bundled with the MASM 5.0 package, is a 
souped-up revision of Microsoft’s widely 
acclaimed, window-oriented symbolic de- 
bugger for Microsoft C. The new Code- 
View can also be used with MASM, FOR- 


TRAN, and BASIC programs. You can | 
single-step through your MASM source | 


code, set “*watchpoints”’ to monitor the 
value of variables as the program executes, 
and set ‘‘tracepoints’’ that will interrupt 
program execution when an expression 
takes on a certain value. The display of 


register contents, CPU flags, machine | 


code, and the debugged program's screen 
display can be quickly toggled on and off 
with function keys. 

The new CodeView really comes into 
its own when you debug a program that is 
linked from modules written in different 
languages, such as C and MASM. As you 
enter each subroutine or function, Code- 
View automatically finds the associated 
source file and displays it in the appropri- 
ate format, with or without the associated 


machine code, as you select. The conve- | 
nience and power of this debugging tool | 


for mixed-language programming is truly 
hard to appreciate until you've tried it for 
yourself. 
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@ DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 


« 
 } 


Trapping user input when using pausing macros; changing date labels into serial date values; 
simplifying column inversion; entering Point mode while editing a formula. 


POINT MODE REVISITED 

In **Getting to Point Mode** (Spreadsheet 
Clinic, PC Magazine, June 23, 1987), 
John Predmore suggests that you must 
press either the Up or Down Artow key to 
enter the Point mode while editing a for- 
mula. After you press either of these keys, 
you can then use the Left and Right Arrow 
keys to move the cell pointer to the left and 
right, but if you press them before hitting 
Up or Down, you’ll simply move the cell 
pointer within the formula. 

I’ve discovered an alternative way to 
enter the Point mode while editing a for- 
mula. Once you have pressed the Edit key 
and positioned the cursor to the right of a 
mathematical operator or opening paren- 
thesis at the end of the formula, press the 
Edit key again. When you do this, /-2-3 
will switch from the Edit mode to the Val- 
ue mode. While /-2-3 is in this mode, 
pressing any arrow key—even Left or 
Right—takes it into the Point mode. 

Carlos Garibotti 
Buenos Aires, Argentina 


This is a useful time-saver, since using the 
Edit key instead of the Up or Down keys to 
enter the Point mode makes it easier to 


point to cells to the left or right of the one | 


that contains the formula you are editing. 


MORE ON INVERTING COLUMNS 
Eric Marcus (*‘Inverting Columns of 
Data,” Spreadsheet Clinic, PC Magazine, 
August 1987) suggests the use of @Index 
functions to invert the information in a col- 
umn of a /-2-3 spreadsheet. Although his 
method works, it is quite complex. 








To invert columns of information in my 
1-2-3 spreadsheets, I use the following se- 
quence instead. First, | use the /Worksheet 
Insert Column command to insert a new 
column to the right of the one I want to in- 
vert. Next, l use the /Data Fill command to 
fill that column with a series of ascending 
values—one for each of the entries ] want 
to invert. Third, | use the /Data Sort Data- 
Range command to define the cells that 
contain the entries | want to invert and the 
cells that contain the ascending values as 
the Data range. Then 1] use the /Data Sort 
Primary-Key command to define a cell in 
the column of ascending values as the pri- 
mary Sort key, and | select Descending or- 
der. At that point, | choose Go to sort the 
entries. Since the values in the primary- 
key column are in ascending order, this 
sort reverses the order of the entries in both 
columns. Finally, 1] use the /Worksheet 
Delete Column command to delete the col- 
umn that | inserted at the beginning of the 
process. 

To avoid issuing this sequence of com- 
mands each time I want to invert a column 
of information, I’ve coded them into the 


/encRANGE~ {?}~ 





macro shown in Figure |. Use this macro 
to invert the data in any column. 
Edward Engleman 
Malvem, Pennsylvania 


Mr. Engleman's clever macro contains a 
couple of tricks that are worth pointing 
out. First, it uses the formula @ROWS 
(RANGE)~ 1 as the argument of the 
{down} command that highlights the Fill 
range. Second, to identify the Data range 
for the sort, the macro issues the /Data Fill 
Data-Range command twice. The first 
time, it specifies the range named RANGE 
(the one that contains the entries you want 
to invert) as the Data range; the second 
time, it presses the {right} key to expand 
that range one column to the right to in- 
clude the ascending series of values. 


MANAGING FILES 

After running the macro in ‘‘Managing 
Files’’ (Spreadsheet Clinic, PC Magazine, 
September 15, 1987), | still need to con- 
vert the entries in the date column into seri- 
al date values. Assuming that the date la- 
bels occupy cells Di6..D35, | do this as 


{Goto}RANGE™ {Right} 


/wic~ 


/df({BS}.{Down GROWS (RANGE )-1}717178192- 
/dsrdRANGE-d({Right}"p"d"g 


Figure 1; This macro inverts columns of data. 





PC MAGAZINE 8 JANUARY 26,1988 
327 





| # SPREADSHEET CLINIC 





= The formulas that ex- 
tract the year, month, and 
day components return 
correct results every time. 


follows: First, I enter the function 
@FIND(’’-*’ ,D16,0) into cell F16 and 
copy it into cells D17..D35. These func- 
tions return the position of the first hyphen 
(-) character in each date label. Second, I 
enter the function @FIND(**-**,D16,3) 
into cell G16 and copy it into cells 
G17..G35. These functions return the po- 
sition of the second hyphen in each date la- 
bel. Third, | enter the function @ RE- 
PLACE(D16,F16,1,°°/"") into cell H16 
and copy it intocells H17..H35. These for- 
mulas replace the first hyphen in each date 
label with a slash (/). Fourth, 1 enter the 
function (@REPLACE(H16,G16,1,°‘/"") 
into cell 116 and copy it into cells 117. .135. 
These functions replace the second hyphen 
in the results of the functions in cells 
H16..H35 with a /. Finally, 1 enter the 
function @DATEVALUE(I6) into cell 
J16 and copy it into cells J17..J35. These 
functions return the serial date values of 
the date labels. 
Lee Bonnor 


Chicago, Illinois | 


This inethod works quite nicely, but it uses 
up a lot of space in the worksheet. Instead 
af using a separate cell for each step of the 
conversion process, you cau consolidate 
the steps into a single formula. For exam- 
ple, to convert the date labels in cells 


DI6..D35 into serial date values, you | 


could enter the function 

Q@DATEVALUE (GREPLACE (@REPLACE(D16,@FIND 
(%=",D16,8),1,°/"),@FIND("-",D16,3) Pe hey doar | 
{ Note: The two lines shown above must be 
entered as a single line.—Ed.] into cell 
F16 and copy it down into cells F17,.F 35. 


CONVERTING DATE LABELS 

1 sometimes bring information from data- 
base files into /-2-3 for manipulation. The 
date field in those files contains entries in 
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six-digit, yymmdd form. For example, the 
date for January 15, 1989 is stored as 
890115. When I import such dates, /-2-3 
converts them into labels: the date entry 
890115 becomes the label ’890115. 

After l import the date labels, they must 
be converted into serial date values. To ac- 
complish this, | first use the Edit, Home, 
and Del keys in combination to strip the la- 
bel prefix from the beginning of each en- 
try. Then I use a series of formulas to ex- 
tract the year, month, and day components 
of the date. 

For example, assume that cell A3 con- 
tains the value 890115. To extract the year 
component, you enter the function 
@INT(A3/10000) into cell B3. This func- 
tion retums the value 89—the year compo- 
nent of the date. To extract the month com- 
ponent, you simply enter the formula 
@INT(A3/100)—B3*100 into cell C3. 
This formula returns the value ]|—the 
month component of the date. To extract 
the day component, you enter the formula 
+A3—((C3*100)+(B3*1000)) into cell 
D3, which returns the value 15—the day 
component of the date. 

After you use these formulas to extract 
the components of the date into different 
cells, another formula converts them into a 





898115 
896215 
896315 
898415 
898515 
890615 
899715 
899815 
899915 
891915 
891115 
891215 
999115 
999215 
998315 
999415 
9986515 
989615 


= 
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serial date. In the present example, to cal- 
culate the serial date value whose year, 
month, and day components are in cells 
B3, C3, and D3, respectively, you should 
enter the formula 


(365.25*B3)+(3.44*C3)+D3-39.1 


in cell E3. This. formula retums the value 
32522, which is the serial date value for 
January 14, 1989. 

As is clear from Figure 2, the formulas 
that extract the year, month, and day com- 
ponents retum the correct results every 
time. Because of approximations inherent 
in the serial date formula, there may be an 
occasional error of one day. 

Robert H. Dimond 
Silver Spring, Maryland 


Up to the last step, the method Mr. Di- 
mond describes is precisely the one we'd 
use to convert dates in mmddyy form into 
serial date values in \-2-3, Release 1A. In 
place of his final formula (to calculate the 
serial date value), however, we would use 
a simple @DATE function. For example, 
to calculate the serial date value from the 
year, month, and day components in cells 
B3, C3, and D3, respectively, we would 
use the function @ DATE(B3,C3,D3). 


DATE VALUE 
14-Jan-89 
14-Feb-89 
16-Mar-89 
15-Apr-89 
16-May-89 
15-Jun-89 
16-Jul-89 
15-Aug-89 
15-Sep-89 
15-Oct-89 
14-Nov-89 
15-Dec-89 
14-Jan-99 
14-Feb-998 
16-Mar-98 
16-Apr-96 
16-May-99 
16-Jun-99 





Figure 2: The fornudas in colunns B, C, D, and E of this worksheet convert the date labels in 


cohann A into serial date values. 
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This function always returns the correct | type something during the pause, the mac- | user typed during the pause, and the macro 





date value. ro would blow up. For example, if the user | will continue executing normally. 
People who use \-2-3, Release 2, cau | typed test, /-2-3 would enter the label Ralph D. Sappe 
use string functions to convert date labels | test/xg RESUME into the cell named Poughkeepsie, New York 
in mmddyy form into a serial date value. | MESSAGE instead of branching the mac- 
For example, to convert a label in cell A3, An elegantly simple way to avoid a trap 
you could use the function that has ensnared most |-2-3 users at one 
{Onzo{A2,2.2)),€VALOE(GRIGNE(A3,2))) a Iftheuserhappenedto | “woe 

[Nole: The two lines above must be en- : : Douglas Cobb is the author of \-2-3: Tips, 
tered as a single line. —Ed.] } ty pe something during Tricks, and Techniques. Steven Cobb 
= Li. h h writes the 1-2-3 User’s Journal and the 
USING THE {?} COMMAND the pause, the macro Symphony User's Journal. 
In many of my macros, I've used the {?} | ldbl 

| key to pause a macro while the user reads a wou Ow up. | CONTRIBUTE TO THE CLINIC 

| message, rather than to solicit input. After Share your latest spreadsheet discovery 
reading the message, the user is supposed. |] —————————————--_-- |_ through PC Magazine's Spreadsheet Clin- 
to press Enter to continuc the macro’s exe- | roto the cell named RESUME. ic. We'll pay you $50 or more for anything 
cution. To create these pauses, I used to 1 now avoid this problem by following | we print, plus an extra $25 if you submit it 
use statements like the {7} command with an {Esc} command. | on disk. If you senda disk, please include a 


This instructs /-2-3 to press the Esc key as | printout. Mail your contributions to 
soon as the user presses Enter. This key | Spreadsheet Clinic, PC Magazine, One 
Unfortunately, if the user happened to | clears anything from the Edit line that the | Park Avenue, New York, NY 10016. A 


“KasyLan is castiron reliable...” 


{Goto} MESSAGE” {7} /xXgRESUME™ 








eed EasyLAN to share printers, plot- 
ters, data and disk drives. EasyLAN is the 


about EasyLAN. 


fyou own two or more PCs, then you ns What all the experts say 
a 








network that provides you with 90% of the i) “EasyLAN is cast-iron reliable... 
functions of expensive LANs at a fraction Wa a EasyLAN was the easiest zero-slot LAN 
of the cost, B | on to set up of all those we worked with.” 
“Ti does all you need, why spend more! a= -— ee ae 
EasyLAN is the ultimate example of ~ “The capability of getting real value from 
practicality in local-area networks.” shared devices, particularly printers, is 
PC Magazine > ae = a well-supported in EasyLAN.” 
9 \ = Given thoototoa lilt loww.cost, and 
Highlights lack of need for technical attention, a 
& EasyLAN shares printers, plotters, data network, like BasyLAN, clearly offers a 
and disk storage solution for many workgroup 
= Supports up to 18 PCs, compatibles or applications.” 
PS/2s : Business Software, June 1987 
® Automatic print spooling to your PC’s The EasyLAN 2-PC ee 
hard disk removes buffer limitations starter kit is $219.95 ‘(EasyLAN)...untike full-scale systems, 
© PC to PC file transfer Order Today and receive BasyCALENDAR is easy to install and maintain, and ; 
© Performs in the background FREE, A $99.95 value! requires little training for anyone who's 
@ Easy to install : ‘ i already familiar with MS-DOS.” 
® Easy to operate Call (800) 232-7729, ext 25 Personal Computing, June 1987 
@ NETBIOS (800) 835-1515, ext 25 Ae m 
® PBX Support for orders, configuration assistance, prices, “The value is high 222 2. 


® File exchange between 5'4” & 3'4” disks brochures and article reprints. InfoWorld Report Card 


Server Technology. Inc. 140 Kifer Court, Sunnyvale, CA 94086, USA Telex: 5100003481, FAX: (408)738-0247, Telephone: (408)738-8377 
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A PC without IRWIN Tape Backup 
is like a bike... without wheels. 


A bike isn't complete without wheels. Anda PC more capacity than the competition. And our powerful 
isn’t complete without IRWIN BACKUP™. Because EzTape™ visual software supports most popular local 
restoring lost data from a hard disk can be devastating area networks. 
in terms of lost time, efficiency and cost. All IRWIN systems are upwardly compatible, so 

IRWIN systems are compatible with all models of _ there’s no obsolesence. To find out more, ask for 
the IBM Personal System/2. They're ideal for quickly © IRWIN by name at major computer retail chains and 


and easily moving data from a PC to a new PS/2 or leading independent outlets in North America and at 
other PCs in an office — ona single minicartridge tape. prominent computer dealers worldwide. 

And IRWIN backs up more PCs than all other For an IRWIN tape backup dealer nearest you, 
manufacturers combined — in fact, over 400,000 call toll-free 1-800-BACKUP-I, or write IRWIN 


systems. IRWIN BACKUP is available in 10, 20, 40 Magnetic Systems, Inc., 2101 Commonwealth Blvd., 
and 64 MB capacities. Our new 64 MB system has 60% Ann Arbor, Michigan 48105. 
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Minicartridge / Capacity - 


Setting the standard in tape backup. 


©1987 Irwin Wagnetic Systems, Inc. IBM Personal System /2 and PS/2 ate trademarks of International Business Machines Corporation Backup and EzTape are trademarks of Irwin Magnetic Systems, Inc. 
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PRODUCTIVITY 


USER-TO-USER 


Unattended printing techniques, safer ways to move files between subdirectories, mastering 
dual-printer systems, and far speedier IF ERRORLEVEL batch processing. 


AUTOMATED PRINTING 

It’s difficult to run the DOS PRINT com- 
mand in a batch file without user interven- 
tion, since PRINT normally forces the user 
to hit the Enter key (or enter another device 
name) when confronted with the ‘‘Name 
of list device [PRN]:"" prompt. 

It's fairly simple to patch PRINT.COM 
so that it automatically accepts the PRN 
default without stopping to ask the user for 
confirmation. Here's how: 

Put a copy of PRINT.COM and DE- 


BUG.COM on your disk and type DE- | 


BUG PRINT.COM. Then at the DEBUG 
**-”” prompt, type RCX and hit the Enter 
key to find out how long the PRINT.COM 
file is. DEBUG will print an answer that 
looks something like 


CX 2342 


At this point hit the Enter key again to get 
back to the DEBUG hyphen prompt. The 
four-digit number following CX is the hex 
representation of the file length. Type in 
the following command, substituting the 
four-digit number you get in place of the 
2342 if yours is different (2342 is for DOS 
3.3). 


S 168 12342 B4 OA 


DEBUG should respond with something 
like 


452A:1946 


(Again, this is for Version 3.3; other ver- 
sions will differ slightly.) In any case, ig- 








nore the four hex digits to the left of the co- 
lon, and the colon itself. We're interested 
in just the four-digit hex number to the 
right of the colon. 

Add 2 to this hex number. In this case 
it’s easy: 1946 + 2 = 1948. But be care- 
ful, since these are hex numbers. 1949 + 2 
= 194B, nor 1951! 

Then make sure you're in the right 
place by typing 


D 1948 L2 


(substituting the four-digit hex number to 
the right of the colon, above, if yours is 
different). You should see something like 


452A:1948 
at the left edge of the screen, 
cD 21 


in the middle, and 


at the right edge. If you see that the hex 
numbers in the middle of the screen are not 
CD 21, type Q to quit and start over again. 
If you do see CD 21, then type 


E 1948 98 96 


and then hit Enter, type W and hit Enter, 
and then type Q and hit Enter. Once again, 
substitute the number that you got when 
you added 2 to the hex address above, in 
place of the 1948, if yours is different. 
Joseph DiGrazio 
Gaithersburg, Maryland 








While this does work, if you don't like the | 
idea of patching your DOS files, you can 
always use the line 


ECHO PC | MORE | PRINT 
in your batch files instead of just PRINT. If | 
your batch file uses just this line, or ends 
with it, hit the Enter key at the end of this 
line when you create the file. 


MOVING EXPERIENCE 

Normally, when users move a file from 
one subdirectory to another, they first copy 
the file with the COPY command and then 
use ERASE to delete the original. Or they 
wnite a short batch file to do it: 





COPY @1 %2 
ERASE %1 


The problem with such a batch file is 
that if an incorrect destination is specified, 
it can fail to make the copy but then go 
ahead and erase the original anyway. A 
better way is to use the MOVEIT. BAT 
batch file in Figure !. 

MOVEIT.BAT starts by checking to 
see if you entered the correct number of pa- 
rameters, and gives you a help message if 
you didn’t. It then copies the file, using 
%2\%1 so you don’t have to spell out the 
name of the file in both locations (wild- 
cards will work). However, this limits you 
a bit, since you have to be in the directory 
of the file you are trying to copy. (You 
could modify it to COPY %1 %2 if you 
like, which would let you copy files with- 
out first having to log into the files’ subdi- 
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MAGAZINE 
GUARANTEES 
IN-DEPTH 
REVIEWS 





PC MAGAZINE knows that it’s 
not easy finding out what's new, 
better, faster, quieter, cheaper, 
more compatible or more 
expandable. That’s why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what's available for IBM MS- 
DOS systems. 

PC MAGAZINE’s editors and 
columnists keep you fully 
informed about what you can 
expect from PC products—and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
we're there to back you up. 

You'll find the clearly written 
product reviews and evaluations 
by PC Labs—the only indepen- 
dent state-of-the-art testing facil- 
ity in computer publishing— 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts for your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 
copy price of $64.90. 


One year—22 issues—only 
$29.97 SAVE 54% 
Two years—44 issues—only 
$49.97 SAVE 62% 
Call toll-free 1-800-525-0643 
for fast service 


(in Colorado 1-303-447-9330) 
Basic annual subscnption price is $39.97. 














PRODUCTIVITY 


@ USER-TO-USER 


ports, I couldn’t tell which printer was on- 
line until the printout began. 

To solve the problem, I wrote a short 
program called WHICHLPT.COM, 
which checks to see which printer 


ECHO OFF 

IF NOT 621 == | GOTO TEST 

ECHO You must specify what to move 
ECHO and where to move it tn, eg: 
ECHO 8@ CHKDSK.Com \pos 

GOTO QUIT 


MTEST port—LPT1 or LPT2—is active and re- 
IF NOT EXIST 82\%1 GOTO COPY 
ECHO 81 is already in %2 


tums a DOS ERRORLEVEL of 1 or 2, re- 


ECHO “GTo prevent overwriting $1, hit spectively. To create the program, use a 
EcHo ctrl-Break right now. otherwise pure ASCII word processor to create the 
paca WHICHLPT.SCR file shown in Figure 2. 
COPY 81 82\e1>"uL Leave a blank line above the RCX, and 
IF HOT EXIST %2\%1 GOTO ERROR make sure you hit the Enter key at the end 
ERASE $1 

GOTO QUIT 

tERROR 

ECHO Errar in destinatinn specified, or 
ECHO the file to be moved is not in 

cD 

3QUIT 


N WHICHLPT.COM 
106 
AX, 0040 
DS, AX 


Figure 1: MOVEIT.BAT batch file for moving BX, 9006 

files from one subdirectory to another. AL, (BX) 

ee, AL, BC 

rectory—but you would have to spell out | 8112 

the name of the file in both places.) AL, 62 
Finally, it erases the original file only if 0114 

it finds the new one. Two quick notes—the AL, #1 





“G will beep the speaker. You can create it 
in DOS by holding down the Ctrl key and 
hitting G, or in a program like WordStar 
by typing “P’G. And the >NUL will pre- 
vent the ‘‘One file(s) copied’’ message 
from cluttering up your screen. 

Milt Hull 

Sacramento, California 





It's smart to confirm that the copy was in- | Figure 2: DEBUG script file to create 
deed made before deleting the original. | WHICHLPT.COM. a program that checks 
But versions of DOS earlier than 3.0 will | which printer port is active. 
have problems with IF EXIST tests and (|; > 
PATHs. Another good reason to upgrade. | of each line, especially the last one (with 
We added a few touches, like the %0 to | the Q). 
ECHO the real name of the batch file if you Then put WHICHLPT.SCR and DE- 
decide to rename it, and a CD to print the | BUG.COM on your disk and type 
current path. And we installed a test that 
checks to make sure the file isn’t already at 
the destination subdirectory before you 
copy it. This prevents you from accidental- The TESTLPT.BAT batch file in Fig- 
ly overwriting files. If you see a message | ure 3 tests which printer is active. 
warning you that you're about to obliter- The WHICHLPT.COM file checks the 
ate an existing file, just hit Cirl-Break and | value it finds at address 0040:0008H. If 
then the Y key to abandon the process, | it’s 188 (decimal), LPT1 is active; other- 
Otherwise, hit any key to proceed. wise the program assumes LPT2 is active. 
It then puts a I onto the AL register for 
PRINTER SNIFFER LPTI and a 2 for LPT2, and terminates us- 
I recently obtained a second printer and | ing 4CH. 
hooked it up to my LPT2 port. But while I 
could switch printers by switching printer 


DEBUG < WHICHLPT.SCR 





Kevin H. Jones 
Randallstown, Maryland 
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Reports 66Northgate’s excellent tactile response 
approximates the “clicky” feel that IBM keyboards are 
known for. Typing on the C/T is smoother and more 

comfortable than on any of the replacement or clone 
keyboards I've tried.99 Jonathan Matzkin 


TOUCH TYPING IS BACK! 





MAGAZINE 





ENHANCED 101-KEY MODEL C/T 101: 
Separate curaor pad and numeric keypad; Enlarged 
L-abaped Enter Key; Double-Wide Backspace, Shift, and 
CapaLock Keys; Lighta for CapsLock, NumLock, 
ScrollLock. Fuily A-T and XT Compatibic. Heavy, metal 
base, keyboard won't alip around on desk. 


STANDARD 84-KEY MODEL: 
This modei features the functiona keys on the left as in 
the original IBM design. Has the same Ciick Tactile feei 
as the 101-key modei. Features L-Shaped Enter key. 
doubie-wide CapsLock and 3 LED Lights. 





THE TOUCH, THE 

SOUND, THE FEEL OF A 
SELECTRIC TYPEWRITER. YOU CAN 
GET IT NOW! INTRODUCING THE 
NORTHGATE “C/T" (Click-Tactile) 


THE SECRET... 


Is in Alps Keyswitches, the most 
expensive, highest quality switches 
availabie for Tiiecaiee, Someday, buyers 
will demand all computer keyboards 

pr ghiaresiete ce! i 
all keyboards will be made with Alps 
Switches. For now, only the very highest 
priced boards use them. 


Youre reading this ad because your 
current keyboard leaves a lot to be 
desired. IBM set the standard with the 





REDUCED 
RESISTANCE 


TRY THE NORTHGATE “C/T".. 
came close — UNTIL N YOU'LL FEEL THE DIFFERENCE. 3-YEAR WARRANTY UNCONDITIONAL! 
LOW QUALITY CLONE KEYBOARDS | Plug the Northgate “C/T” into your ea ere 


Functional and ble. Shows full 


EQUAL LOW COST CLONES... system. Press a key WOW! At first touch 101 tor when used with IBM 
ll fle ig Net gg D ee ree 
Why are most clone keyboards so detent at center position with a slightly agnostics, 
Because clone makers buy low | audible “click? Sound and change in PHONE ORDERS TOLL FREE 
om Dincumeeee 7p natatt costs | tension tells your you've made Phones Answered 24 Hours 
own. three an entry As the k toms, a more 

manufacturers — KeyTronics, Maxi- poaltnectice eaten the entry and 800-328-8907 
Switch and BTC. All have a rubber-like | signals the to release and hit OR MAIL YOUR ORDER TODAY 


membrane beneath the keys. Thats 


finger 
why they feel spongy No sound, no another key Touch typists love it 


sensation. Just a mushy feel and a 
distant “thunk” as the key hits bottom. 


We searched the worid three years 
to find the ideal keyboard. With the 
feel, sound and touch of an electric 


typewriter. Whose ki a solid, 
positive entry WE IT! And 
now itS standard with all Northgate 
XTurbo and ATurbo Systems. 

OUR CUSTOMERS TOLD US 
“SELL THESE ig 

TO EVERYONE! 


replace those 
they discovered Northgate quality and 
value. It was these customers who 
ited we offer the new “C/T” 
to all PC users looking 
for a better keyboard. 


New sculptured 
Se, 


In actual typing tests, speed 





For orders of 10 or more phone our 
general office at 612-553-0111 
a ee eee eee 





increased by up to 28 percent YES ing: 

pal eae : z ( Fo inn 101 Keyboards ( $99.00 E: 
— en om a | A. 

pase a Net ata =— (quae) Northgate “C/T” — 84 Keyboards @ $79.00 Ea. 

again, the increases in Ship to: 

production you will get with 

the “C/T" should be enough Street Address 

reason to replace all your ] Company 

keyboards! 













Phone ___________ Type of Computer 
Bill my. VISA MASTER 


No. i 


Enhanced 101-key Model 


ONLY $99.00 


(Compatible with XT or AT) 
Standard 84-key AT Style 


Only *79.00 


Check Enclosed 5 


NOTE. Add 87 60 Shipping and 
Handling Afow 2 te 3 Weeks from 
‘Order Dané Next Day ant Overni 
shipping maitable - edd 522 00 
Second Dax $22 00 lor Overnight 








Exp. Date _ 
Send To: N. Computer Systems 
2905 Northwest Houlevard Sutie 250 
Plymouth. Minnesota 55441 


NOT COMPATIBLE WITH COMPUTERS HAVING OTHER 
THAN STANDARD 5-PIN ROUNDCONNECTOR. 


eee ey 4} ] 
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| @ USER-TO-USER 


ECHO OFF 

cLS 

WHICHLPT 

IF ERRORLEVEL 2 GOTO TWO 
IF ERRORLEVEL 1 GOTO ONE 
GOTO 


END 
3s ONE 
ECHO 
GOTO 
sTWO 
ECHO 
sEND 


PORT 1 IS ACTIVE 
END 





PORT 2 IS ACTIVE 








Figure 3: TESTLPT.BAT hatch file works with 
WHICHLPT.COM to test which printer is 
active. 


Now that everyone is buying second laser 
and color printers, this can come in very 
handy. 

By the way, if you don't have a printer 
port swapper, you might want to try one of 
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PRODUCTIVITY 


our old favorites, Charlie Petzald’s tiny 
PRNSWAP. gem. First of all, type in the 
PRNSWAP.SCR script shown here iu Fig- 
ure 4. 


N PRNSWAP.COM 
A 189 
POP DS 


MOV AX, [468] 
XCHG AX, [4GA] 
Mov 


[498], AX 
INT 26 


R Cx 





Figure 4: DEBUG script to create Charlie 
Petzold’s PRNSWAP.COM to switch between 
LPTI and LPT2. 





Then tvpe DEBUG < PRNSWAP.SCR 
to create the file PRNSWAP.COM. Run- 
ning it successively toggles between LPT] 
and LPT2. As Charlie warns, this may not 
work if software print buffers have been 
loaded earlier. 


FASTER ERRORLEVEL TESTS 

The DOS ERRORLEVEL feature can 
give your bateh files real branching abili- 
ties. But you normally have to check the 
value with a long series of IF statements, 
which ean become cumbersome if there 
are too many different possible ERROR- 
LEVEL values. 

As LEVEL. BAT in Figure 5 illustrates, 
using the FOR .. .IN . . . DO statement 
with an IF and GOTO cun simplify the pro- 
cess. It assumes ERRTEST is a program 
that sets an ERRORLEVEL of 0 if every- 
thing went as planned. or else | through 5 
if it encounters any of five possible errors. 

While the sample LEVEL. BAT butch 





PRODUCTIVITY 


ECHO OFF 
ERRTEST 


FOR Qt8E IN (1 2 3 4 5 6) DO IF ERRORLEVEL %8E GOTO LABELttE 
ECHO Everything is okay 
GOTO END 

?LABEL1 

ECHO ERROR #1 


ECHO ERROR $2 
GOTO END 
sLABEL3 

ECHO ERROR #3 
GOTO END 
ILABEL4 

ECHO ERROR #4 
GOTO END 
tLABELS 

ECHO ERROR #5 
GOTO END 
sLABELG 

ECHO ERRORLEVEL GREATER THAN 5 
3END 


Figure 5: LEVEL.BAT batch file that assumes ERRTEST is a program that sets an ERRORLEVEL 


of 0 for no errors, or else 1 through 5 if tt finds any of five possible errors. 





file example simply prints a message and 
exits, you could easily modify it to include 
specific actions to be taken for each error 
type. (Note that the list of values within the 
parentheses must be given in ascending or- 
der because transfer is to the label associat- 
ed with the last true condition evaluated. 
Also, if ERRORLEVEL is some value 
larger than any in the list, control will 
transfer based on the last value in the list.) 

Incidentally, FOR ...IN...DO 
commands make it easy to perform multi- 
ple tests on one line. 

If a batch file could branch only when 
the user typed in A, B, or C (or the lower- 
case versions of these), you could test for 
all six values with: 





FOR ##V in (A BC abc) 
| DO IF X%l == x*%V GOTO LABEL 


Of course, this would all have to be on 
one single line in your batch file, with a 














50 ORGANIZED DESKTOPS. 


RIGHT HAND MAN 


RIGHT HAND MAN 4.0 
RAM-RESIDENT DESKTOP 
ORGANIZATION FOR AN 
ENTIRE NETWORK— 

OR A SINGLE USER. 


Organization isn’t just for individ- 
uals—it's for organizations. And 
only one desktop organizer lets you 
provide more databases, more apphi- 
cations, more productivity and 
better organized desktops for all the users who need them. 

RIGHT HAND MAN 4.0 gives each user immediate access 
to 60 different windows—a complete library of programs — 
while using only 48K of memory RIGHT HAND MAN lets 
you customize your own databases and store them in RAM 
unul needed 

RIGHT HAND MAN runs on all local area networks, 1s PS/2 
compatible and even has electronic mail In addition, its 
record and file locking capabihty lets you achteve higher group 
productivity without compromising data security. 





UNPRECEDENTED FEATURES, 
FUNCTIONS AND FLEXIBILITY. 


RIGHT HAND MAN includes Auto 
Install, Appomtments with Alarms, 
In-Application Auto Dialer, Import/ 
Export Module. Macro Keys, Type- 

wniter, Calculator with Tape, Edttor, 
Password Opuons and EMS support 
The industry's first Multi-User 

Desktop Organizer ts priced at just 

$149 00 for 5-user systems, 
$399.00 for 25-user systems, $695 00 for the 50-user package — 
and only $59 00 for the single-user version 

For additional information contact FutureSoft, 

665 Tanglewood Lane, PO. Box 1489, Silverthorne. CO 80498 
(303) 468-6346 


For the name of the dealer nearest you. call 


1 (800) 327-8296 








¥= FUTURESOFT 


CIRCLE 307 ON READER SERVICE CARD 
Dealers interested in carrying RIGHT HAND MAN should contact Software Resource at (800) 851-9010, in Cahformia (800) 851-9009. 





Introducing...the IMS-286/12 
Megahertz system; faster 
computing speed at a very 
intelligent price. 


IMS-286 


12 MEGAHERTZ 


$1099 


Base System 


© Intel 80286 processor running at12MHz, * Dual diskette drive/fixed disk controller 


zero wait state, switch selectable 
to6MHz 

© Phoenix BIOS 

¢ 1MBRAM 

© 1.2MBdiskette drive 


12MHz, 
MonoGraphic System. $1 199 


* High resolution monochrome graphics adapter card 
® 12” high-resolution flat screen display 

© Intel 80286 running at 

* 6 to 12MHz switchable clock speed 

© Phoenix BIOS 

* 1MBRAM 

© 1.2MBdiskette drive 

© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 

* Clock-calendar with battery backup 

© 200-watt power supply 


12MHz, 40MB 
MonoGraphic System. $1699 


© 12MHz monographic system featured above, plus: 
© 40MB fast access (30 ms) Seagate hard disk 
* Partitioning software 


12MHz, 70OMB 
MonoGraphic System. $2049 


© 12MHz monographic system featured above, plus: 
© 70MB fast access (28 ms) MiniScribe hard disk 
2 * Partitioning software 





¢ Enhanced, 101-key keyboard 

® Clock-calendar with battery backup 

© 200-watt power supply 

© Illustrated installation and 
operations manual 


12MHz, 


EGA Color System. $1549 


¢ Enhanced graphics adapter video card 
© 14” high-resolution EGA color monitor 
® Intel 80286 running at 12MHz 

* 6 to12MHz switchable clock speed 

¢ Phoenix BIOS 

© IMBRAM 

© 1.2MB diskette drive 

© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 

* Clock-calendar with battery backup 

* 200-watt power supply 


12MHz, 40MB 

EGA Color System. $2049 

* EGA color system featured above, plus: 

© 40MB fast access (30 ms) Seagate hard disk 
Partitioning software 


12MHz, 70MB 


EGA Color System. $2399 


¢ EGA color system featured above, plus: 
® 70MB fast access (28 ms) MiniScribe hard disk 
® Partitioning software 





Memory and 
Math Coprocessors 
256K Chips (120ns), nine chips perset...$35, 
Intel 80287-8 math coprocessor...$269 


<< 80287-10 math coprocessor... $399 
“pr poe 


2. 


Also available...the IMS-286/10: 
base system $899 


INTELLIGENT BUYERS shop for superior products and superior value. 


Diskette Drive 
360KB or 1.2MB diskette drive toenhance 
your IMS-286 


360KB...$99 1.2MB...$109 


AT Il/OBoard 


Communications support: one serial and one 
parallel port...$59 


AT Multifunction Card 
OK expandable to1.5MB. serial port, parallel 
port, game port...$139 


1200 Baud 
External Modem 
Auto answer, auto dial, auto voice/data 
switching...$119 
Modemcable...$7.95 


All of our 


products come with a one-year warranty, one year of technical phone support, and a 30-day 
money-back guarantee. We do not charge you for UPS ground shipping within the continental 
United States, or for buying with your credit card. Intelligent Micro Systems is The Intelligent 
Choice 

Texas residents please add 8% sales tax. 


IMS-88 


10 MEGAHERTZ 


$449 


Base System 


® Intel 8088-1 processor running at 1OMHz, © Diskettedrive controller 


switchable to 4.77MHz 
* 640KBRAM 
* 360KB diskette drive 


10MHz, 
MonoGraphic System. $5 79 

© High resolution monochrome graphics adapter card 
© 12” high-resolution flat screen display 

¢ Inte] 8088-1 processor running at 1OMHz 

© 4.77 to 1OMHz switchable clock speed 

© 640KBRAM 

© 360KB diskette drive 

® Diskette drive controlle, 

* AT-style keyboard 

© 150-watt power supply 


10MHz, 20MB 
MonoGraphic System. $869 
© 10MHz monographic system featured above, plus: 
© Reliable 20MB MiniScribe hard disk system 

with Western Digital 


10MHz, 40MB 
MonoGraphic System. $979 


© 10MHz monographic system featured above, plus: 
© Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 


¢ AT-style keyboard 
© 150-watt power supply 
¢ (Mustrated installation and ope 


10MHz, 
EGA Color System. $919 


© Enhanced graphics adapter video card 

© 14” high-resolution EGA color monitor 
© Intel 8088-1 processor running at 1OMHz 
© 4.77 to10MHz switchable clock speed 

© 640KBRAM 

© 360KB diskette drive 

© Diskette drive controller 

* AT-style keyboard 

© 150-watt power supply 


10MHz, 20MB 


EGA Color System. $1259 


© EGA color system featured above, plus: 
® Reliable 20MB MiniScribe hard disk system 


with Western Digital controller 
10MHz, 40MB 
EGA Color System. $1319 


© EGA colorsystem featured above, plus: 
© Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 





Diskette Drive 
360KB diskette drive to enhance your 
IMS-88 $99 


1200 Baud 


Internal Modem 
1200 baud internal modem for 


communications support. ..$89 


PCI/OBoard 
Clock /Calendar, serial port. paralle] 
port, game port.. $69 


PC Multifunction Card 
384KB RAM, serial port, parallel port, game 
port and clock/calendar with battery 
back-up...$125 


576KB Expansion Board 
Expandable to 192KB, 384, or 576KB with 
64KB or 256KB chips, Comes withOKB...$39 


To Order Call Toll Free: 
800-247-3084 


In Texas Call: 
800-777-7757 


For Technical Support 
512-250-8794 


ATee FA a 


IMS | 


__Inteligent Micra Systems 


~__. 


1633 Babcock, Suite 424 San Antonio, Tx. 78229 


ano nenrory Alc 2tTd S41 UhrAinl ry’ LoOeee. 


















GRASP is o 
simple graphi- 


languoge used fo 
create and run ani- * 
mated graphics, demon- 
strations, tutorials and pre- 

sentations, or add visual effects “Sf 
to other progroms. GRASP allows 

images to be captured from other 


applicatians, ar be Paul ace 


created using Pictor a 
‘Se OTF T. WTA RFE 


built-in paint program. 
800 523-0258 
503 488-0224 
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® Single com: 


= 
a . mand controis 
2 onimotion se- 


| cal progromming \ Bg 


quences. = 16 picture 


buffers. = 128 clipping 
buffers. # 64 commands. # 
25 different fades with limitless 
combinations. # Simple ASCII file 
format @ Execute custom programs 
from GRASP = Call GRASP functions 


from your applications = 
Supports VGA, CGA, EGA, 
HERCULES. HERCULES 
InColor, text modes. 





PRODUCTIVITY . 
@ USER-TO-USER 


E 168 BB 08 4c cD 21 


x 


ERRTEST@ .COM 


1911 
ERRTEST1.COM 


161 2 
ERRTEST2 .COM 


1913 
ERRTEST3 .COM 


161 4 
ERRTEST4 .COM 


191 5 
ERRTESTS .COM 


101 6 
ERRTEST6 .COM 


RC 
5 
N 
W 
E 
N 
W 
E 
N 
Ww 
E 
N 
W 
E 
N 
wW 
E 
N 
W 
E 
N 
Ww 
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Figure 6: DEBUG script file ERRTEST.SCR, 
which creates seven files for use in testing 
LEVEL.BAT. 


space between the final parentheses and 
the D of DO. 
James R. Kem 
Vancouver, Washingtan 


To test this out, type in the DEBUG script 
shown in Figure 6 using a pure ASCII 
word processor or the DOS COPY CON 
command. Call it ERRTEST.SCR. Then 
put it and DEBUG (Version 2.0 or later) 
on your disk and type DEBUG < ERR- 
TEST.SCR to create seven files—ERR- 
TESTO.COM through ERRTEST6.COM. 
Substitute them one at a time for the ERR- 
TEST line in Mr. Kern's LEVEL.BAT 
batch file. Each will set an ERRORLEVEL 
equivalent to the number in its name. 


SHARE YOUR SECRETS 

Reveal yaur latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you send your 
letter on a disk. If you send a disk, please 
include a printout. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. PCH 
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Case History #47582 


“With over a million lines of source 
code, MortgageF lex is probably the 
largest application ever written for 
a LAN.” says Lester Dominick, the 
developer of this Searels for 
mortgage banking back office man- 
agement. “We probably encountered 
ee about every programming chal- 
lenge imaginable, but DataFlex’s pow- 
erful 4th generation programming 
language proved more than a match 
for every situation.” 
AStraightforward English-like 
Syntax 
“MortgageF lex is very easy to main- 
tain and, because of Datallex’s 
English-like structure, new program- 
mers with minimum training find it 
easy to figure out what programmers 
before them have done. DataF lex 
macro commands also take much of 
the burden off the programmers by 


“100 data files, 4,500 

fields and 1.2 million 
lines of source code. 
Just try that with any- 
thing but DataFlex!” 


Lester Dominick 


automatically taking care of the 
tedious chores of index manipulation, 
screen handling, cursor positioning 
and file management. We also like 
the way DataF lex uses indexes 
because it really lets the program 
take advantage of the capabilities of 
the system and run extremely fast.” 


Multi-user Capabilities for 
Today and Tomorrow 

“We chose DataF lex 41 years ago 
because of its outstanding multi- 
user capabilities and are very 
pleased with the way in which 
DataFlex has been continual 
adapted to new hardware and made 
even better as technology has 
improved. Not only do DataFlex 
programs run on more multi-user 
and LAN systems than any other 
DBMS product, but do so with 
absolutely no changes in the source 
code from system to system! I don't 
have to tell you what that means to 


a developer with a million and a 
quarter lines of programming.” 
Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskettes. 


Toll Free Sales Numbers 
Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 


, 









MortgageFlex Systems, Inc., Irvine, CA. 








FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) 


Data Access Corporation 


14000 S.W. 119 Avenue 

Miami, Florida 33186 

(305) 238-0012 Phone 
TELEX: 469021 Data Access (0) j How many 
FAX: (305) 238-0017 Do you use aL 


Will you be runn 





Mitsubishi Diamond Scan” 
The New Standard 
In Multi-Application Monitors. 


Introducing Model AUM-1371A—The Single 
Solution Monitor Ideally Suited For Applications 
Ranging From Monochrome Text To Full-Color, 
High Resolution Graphics. 


Introducing the newest, most versatile high resolution color 
monitor in the industry today—Mitsubishi’s Diamond Scan 
(Model AUM-1371A). 

Actually five monitors for the price of one, the Diamond 
Scan delivers everything you'll ever need in a multi-application 
monitor. Including full compatibility with the I]BM® PGC/ 
EGA/CGA/MDA and Monochrome Hercules graphics 
boards. And for even greater flexibility, che Diamond Scan also 
accepts NTSC video input. 

Exceptional design characteristics allow for a resolution up 
to maximum 800 horizontal dots and maximum 560 vertical 
lines on a I3V" viewing area. What’s more, Mitsubishi’s 
Diamond Scan incorporates propri- 
etary auto-scan circuitry which 
automatically locks onto any hor- 
izontal frequency from 15.6KHz to 
35.0KHz, and any vertical frequency 
from 45Hz to 75Hz. 





Other advanced design features include a high resolution 
CRT with .31 dot pitch, automatic screen image adjustment, 
super-high contrast panel glass for improved visibility and 
Diamond Matte® coating for maximum glare reduction. All 
packaged in a compact, ergonomically styled plastic cabinet. 


TTL Input D-9 Pin 
eens '-o: cocece 
Analog Input D-25 > tt ) 
Cable Assignments. —l me: OU 

and Signal Levels ee ee 
NTSC Video Input. ——————————— 


Move up to Mitsubishi’s Diamond Scan—the new standard 





in performance and versatility by which all others will be 


compared. 

For additional information and the location 
of your nearest distributor, call Mitsubishi today 
at 1-800-556-1234, Exe. 54. In California, call 
1-800-441-2345, Ext. 54. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 
991 Knox Street, Torrance, CA 90502. 


Graphic Board Compatibility* We've Got A Great Picture 
© Quadram QuadEGA ProSync CL) STBEGA Multi Res : 

Orchid fubalEGA/Turbo PGA Cl Everex Mico Eniencer In-Store For You. 

CO Sigma Designs Color 400 O Hercules 

CO Video 7 Vega-Deluxe (IBM VGA, PGC, EGA, CGA 

[I QDP VIVA 640/800/1000 CAST Research AST-3G/Model | MITSUBISHI 
CJ Paradise Auto SW EGA 0 ATI Graphics Solution/EGA Wonder 

SPardal List Only ELECTRONICS 


Diamond Scan is a trademark of Mirsubsshu Electronics. IBM is a regetered 
International 


rademark of 
Business Machines Corp., Diamond Mate ts a registered trademark of Mitsubishi Electric Corp. 
tsubisha Electronics America, Inc. 


Apple ia a registered trademark of Apple Computer, Inc. © 1987 Mu 
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PRODUCTIVITY 


@ EDITED BY CRAIG L. STARK 


SECS() APPEAL 

The two programs SECS.PRG and ELAP- 
SEC.PRG, shown in Figure I, use the new 
User-Defined Function (UDF) capability 
of FoxBASE 2.0 to track elapsed time be- 
tween events. Like Clipper’s SECONDS() 
function, SECS() retums the number of 
seconds elapsed since midnight. You call 
SECS() with a parameter inside the paren- 
theses—the current TIME(0)— 
which is accurate to '/0 of a second: 


msecs=SECS (TIME(@)) 
} ELAPSEC.PRG retums the difference 


| between two SECS(). If the computer's 
clock runs past midnight between events, 
| an adjustment of 86,399 seconds is made. 
| To determine how many seconds have 


elapsed since msecs and now, enter 
? ELAPSEC(msecs , SECS(TIME(@))) 


These functions were designed to be 
tun from inside a program, so it is assumed 
that TALK is OFF. To test them from the 
keyboard, enter SET TALK OFF first. Al- 
tematively, you could add SET CONS 
OFF after each PARA statement and add 
SET CONS ON before cach RETURN. 

Carl Goeb 
Memphis, Tennessee 








POWER USER 


Adding text markers to WordPerfect documents; taking advantage of FoxBASE timing 
functions; making Microsoft Word act like WordStar with macros. 


compares the two TIME(Q) strings. 

All four routines can be condensed into 
a single RETURN line, but in testing 1 
found the code printed here actually runs 
faster. 

FoxBASE 2.0's UDF is limited in 
many ways compared to its implementa- 
tion in Clipper. For example, you can dis- 


| play SECS(TIME(0)) with a DISP or ? 





SECS() and ELAPSEC() both produce nu- | 


meric results accurate [00.01 seconds. To 
convert back to the normal representation 
of TIME(0) as a character string (hrimin 
/sec/lOOths), | added the two parallel func- 
tions shown in Figure 2. SECTOC.PRG 
converts SECS() back to TIME(0) (charac- 
ter string) format and ELAPTIME.PRG 


*** SECS.PRG SECS since 12AM 
PARA X 6&& TIME(@) string 
PRIV x,y 

y=SUBS(x,AT("3",xX)+1) 

RETURN VAL(%)*3608 + VAL(y)*60 


we ELAPSEC. PRG 

PARA X,Y && start/end SECS() 
PRIV x,y,hr,min 

x=IIF (y<x, y+86399-x,y-x) 
hr=INT (%/ 3680) 
min=INT(x/6@)-hr*60 


RETURN STR(hr,2)+%:" + STR(min, 





statement, but (a 1,0 SAY SECS(TIME(O)) | 
returns an error. You can REPLACE but 
not INDEX with FoxBASE UDFs. | 
FoxBASE 2.0 does allow VALID | 
UDF() in GET statements, but again the 
implementation is limited. You can’t modi- | 
fv the current GET variable, whictt is frus- 
trating; if you are using the VALID UDF() 
to look up a record in another database, 


+ VAL(SUBS(y,AT(":",y)+1)) 


2)4°s" + STR(X-INT(X/60)*69,5,2) 





Figure 1: FoxBASE 2.0 UDF functions to truck elapsed seconds. 


*#** SECTOC. PRG 


* Converts SECS to TIME(8) fmt 


PARA X 
PRIV x,hr,min 
hr=INT(x/3698) 
min=INT(x/690)-hr*6@ 


RETURN STR(hr,2)+°:"+STR(min, 


w** ELAPTIME.PRG 


PARA X,y 
PRIV X,y,2 


&& SECS() (numeric) 


2)+% 2 "4+STR(x-INT(%/60)*68,5,2) 


&& start/end TIME(@) 


2=LIF (y<x, SECS (y )+86399-SECS (x) ,SECS(y)-SECS(X)) 


Z=SECTOC(z) 
RETURN 2 








Figure 2: Parallel time functions that return strings. 
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® POWER USER 


you can’t issue any other READ state- 
meuts inside the UDF . 

It's not surprising that FoxBASE’s 
UDF implementation is not complete—it 
was added late in development of Version 
2.0, so look for substantial euhancements 
down the line. 

Despite these limits, FoxBASE users 
will be delighted with Version 2.0. Memo- 
ry management is now dynamic, and the 
bottom line is that you can now run full- 
scale applications with about 425K 
free—at least a 100K improvement over 
Version 1.21. Light-bar menuing has been 
added, complete with a changing message 
line. You can SAVE SCREEN TO memvar 
and RESTORE it later. The list of eu- 
hancements goes on and on, Yes, and Fox- 
BASE 2.0 zooms.—Brad Stark 





MICROSOFT WORD AS WORDSTAR 
Programs like Microsoft Word boast full 
use of function keys and cursor control 
keys as a desirable feature, but WordStar 
users often stay with WordStar precisely | 
because it lets them ignore these keys. For | 
these users, Microsoft Word may be | 
tempting, but it’s ultimately disappointing | 
to use. Even if you use ProKey or Super- 
Key to define single-character commands 
to match their WordStar equivalents, you 
still give up WordStar’s two-character Ctrl 
(° )commands. 

With Word 4.0, much of this problem 


Word Macro tincludes 
WordStar command) 


DELETE Keys 
DelLine*<ctrl Y> 
DelWord*<ctrl T> 
DelLnRgt*<ctrl g>y 


MOVEMENT Keye 
WordRight“<ctrl F> 
WordLeft“<ctrl A> 
ScrollDown“<ctrl zZ> 
Scrollup*<ctrl w> 


MOVEMENT 
*“<right> 
“<left> 


SAVING 
SaveReturn“<ctrl K>s 
Saveexit*<ctrl K>x 


<escots 
<esc>g 


OTHERS 
InsertLine*<ctrl N> 
LastFind“<ctrl L> 
QuickAlter“<ctrl @>a 
QuickFind*<ctrl Q>f 


OTHERS 


<escor 
<esc>s 





disappears. Word's new macro capability 
lets you define two-character macros such 
as “QF, for Quick Find. Many of the mac- 
ro definitions are straightforward. For ex- 
ample, left one character (“S in WordStar) 
is simply the Left Arrow key (<Left>). 

Other macros are more involved be- 
cause Word’s commands don’t always act 
the way a WordStar user would expect, 
and because Word sometimes offers two 
similar but slightly different commands 
where WordStar offers one. Simply rede- 
fining “F as F8 for word right, for exam- 
ple, may create confusion. In WordStar, 

“Falways takes you to the first character of 

the next word. In Word, hitting F8 once 
highlights the current word, and hitting ita 
second time highlights the next word. To 
make Word act more like WordStar , a bet- 
ter choice is to define “F as “<right>. 

Figure 3 gives a partial list of two-char- 
acter macros for incorporating WordStar 
commands into Word, along with a list of 
one-character macros that need more than 
a simple one-key substitution. 

Robert Matthews 
Princeton, New Jersey 


Be aware that many of these redefinitions 
will still not make Word beliave precisely 
like WordStar. Mr. Matthews's “T, for ex- 
ample, will have probleins deleting a word 
at the end of a paragraph if vou didn't type 
any spaces between the period aud the 


Macro Definition 


DELETE Keys 

<shift £9><del> 
<f£6><esc>s<space><tab>d<enter><left><del> 
<f£6><end><del> 


Keys 


<ecrolllock><down><scrolllock> 
<ecrolllock><up><scrolllock> 


<enter><left> 
<esc>s<enter> or <shift><f4> 


Figure 3: A set of macros for making Word 4.0 act like WordStar. 









Subscribe to 
PC Magazine 
and save 62% 


You'll receive in-depth and 
comprehensive product evalua- 
tions and comparative hardware 
and software evaluations from PC 
Labs, the publishing industry's only 
testing laboratory. 

You'll receive new applications, 


| power tips and special reports de- 





signed to add more power and flexi- 
bility to your IBM/MS DOS-stan- 
dard system. 

And you'll network with other 
users and discover routines and 
techniques that can save you time 
and money. 

Subscribe to 
PC Magazine 
today! Send the 
coupon to: 

PC Magazine* 
PO. Box 51524 

* Boulder, Col- 
orado 80322-1524 
or call Toll-Free 
1-800-525-0643 
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1-303-447-9330) 
now! 
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OR RETAILERS 
ONLY: 


BECAUSE 

YOU SELL 
ONE OF 
THESE... 


ee 
| # POWER USER 


<Ctrl-F10> 
<Alt-s> 
#S&MARKERES # 
<F7>Y 


Begin macro definition 

Call it Alt-s 

(Just type the exact text) 
Exit, Yes save the document 
User input for document name 


<ctr1-PgUp><CR><CR><CR> 


YOU SHOULD 
SELL THIS. ee 


Bring PC MAGAZINE, the 
“silent salesman,” into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you carry! 

Knowl le PC users turn 
toPCM INE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry's only indepen- 
dent product tester. 

Increase the sale of your 
Inventory and earn additional 
profits with PC MAGAZINE. For 
more information on how you 
can seli the profit leader, ean 
(212) 503-5380 or write: 

Carol Benedetto— 

Retail Sales & 

Marketing Manager 

Ziff-Davis Publishing Company 
One Park Avenue 
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yy 
<ctrl-F19> 


Yes 


replace it, Yes really exit 





Figure 4: An automated way to insert and save text markers in WordPerfect. 


<Ctrl-F1i0> 
STARTUP 
<Al1t-F2>N 
#$S%MARKERSS #<F2> 
<F2> 

<ctr1-F19> 


Begin macro definition 

call it “STARTUP” 

Search and replace, no confirm 
Search for the marker 

Replace with nothing 

End macro definition 


Figure 5: A WordPerfect macro to find text markers on start-up. 


paragraph marker. Still, this is a useful | 
trick for WordStar users who are moving 
to Word—particularly those who continue 
to use WordStar for specific purposes. | 
Also, as a WordStar user, I would add 

the command <FI0><right> or 

* <right> for WordStar's “B. The °B 
(Bind text) is meant for reformatting para- 
graphs in WordStar, but it’s also useful for 
moving through a document paragraph by 
paragraph.—M. David Stone 


FINDING YOURSELF 

The **Where Was [?’’ macro in your Au- 
gust 1987 issue repositions the cursor 
where you left off, all right, but it is unnec- 
essarily complicated. 

When faced with the problem of mark- 
ing where I leave off, I also insert an un- 
common symbol (@, #, *, |,<, >, etc.) 
as a marker. After retrieving the marked | 
file, I simply use WordPerfect's Search 
function (F2) to find the marker. It’s faster 
and less complicated, and it saves a macro 
key for other uses. 

Or I can use multiple letters instead of 
symbols. A marker such as xxx can be 
found quickly and without confusion un- 
less your prose tends towards words like 
xxxerox. You can narrow the search by us- 
ing all caps since the Search function is 
somewhat case-sensitive for capital letters. 

Lee Crisan 
Sacramento, California 


Actually, you can use a marker of any size 





as long as it wouldn't appear normally in 


text. If you use the Alt-S macro shown in 
Figure 4 to save your work, you can auto- 
mate the process even more. 

After creating the Alt-S macro, create a 
start-up macro, such as that shown in Fig- 
ure 5, Since you're not going to invoke it 
from the keyboard, you might as well name 
it STARTUP. 

Now suppose | saved a text called MY- 
TEXT using the Alt-S macro. If I want to 
load WordPerfect and start in the same 
spot in the document, | can type this on the 
command line: 


WP MYTEXT /M-STARTUP 


That tells WP to run the macro STARTUP 
immediately. If I always want to find the 
marker, I can put this line inmy AUTOEX- 
EC.BAT file: 


SET WP = /M-STARTUP 


| That will make WP always try to find and 


replace the marker. Of course, if it doesn’ t 
find it, there's no harm done. 
—Neil J. Rubenking 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. 
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PRODUCTIVITY 
@ EDITED BY ROBERT L. HUMMEL 





[LANGUAGES 


Sideways writing in Turbo Pascal for labeling vertical axes; a filter that gets a copy of the 
output before it hits the screen; BASIC date functions that make fast calculations. 


any of these entirely satisfactory. Storage | complicated answers. On the other hand, 


ie schemes based on bit maps such as methods that arrange successive dates as 
COMPREHENSIVE DATING a successive integers are very nice for calcu- 
At different times | have used date-han- REARS S1SURES + 22 Meee tS lations, but contain lots of If's and loops, 


dling routines from books, articles, and | are fast, but elementary questions like | making them slow. 
published programs, but I’ve never found | ‘*What is the day following DAT%"" have I have devised a set of functions that 


FUNCTION EXPLANATION 


FnAuxit to FnAux3t are euxiiiary functions, not to he used by 
the eppiicetions program. 1661 is the number of days in four 
consecutive years (366 + 3 © 365). ‘The other etrange numbers | 
come from curve fitting and patching; don’t worry about them. => 16551 

=> 16552 
FoéMonth.Lengtht(¥t, Ht) returne the length of month Mt in year Yt, 
for example 38 fnr Ht = 4, Yt = anything. The year is necessary Notice: Yeara @@ to 51 are essumed to he in the next century (they 
to celculate Pebruary lo lesp years correctly. are pleced efter years 52 = 59) 


FRYND.OKG(¥%, Mt, Dt) teeta the triplet ¥%, Ht, DS to see if it The sero of X% hea been arbitrarily essigned to the first 
corresponds to the year, month and day of @ legel date. it day in the next century: 01/61/06 
returne -1 (true) if the date is legel, @ (felae) otherwise. 


Fndatétr.OKe(0$) is « validity test for dates in string format Fodets(0$) provides en integer representation for dates given in 
°MM/DO/Y¥". It returns -1 if D$ hes the correct format and "MM/DD/YY" format. 

legel numericel veluee. 
FnYeart(Xt), FnWontht(xt) end FnDayt(xt) reconstruct the year, 
FnDat.YND¢(¥t, Kt, 0%) converts any legel date ¥%, M%, 0% into month end day from the integer x8 

en integer xt, according to the following rules: 
FnDat$(x¢) reconstructs the atring "MM/DD/YY" from XB 
ye HU DB xe 
S2 @1 @1 => «17532 FnLongDet$(xt) generetee e« atring representetinn with the format 
52 61 02 => -17531 °Mmm DD, YY¥Y¥* (ie: Peb 26, 1507) for x® 


. Fnbay.Of .Week$(xz%) givee the day of the week ("Mon”,"Tue", os. ) 











Figure 1: An explanation of the functions in Figure 2. 


Def FnYNMD.OKA(ye, MB, NB) = 
(abo(ze ~ 65.5) < 58) and (abacus ~ 6.5) < 6) and _ 
Def FnAaxi0(xt) = {DS > 8) And (D0 <e@ Fowonth.reogthecys, 4e)) 
Tot (30.61566 © "ne - 30.0844 + .2 © ((x0 + 9) Mod 12) + (xe < 39) tee aaa} 
Hid$(D$, 3, 1) © °/* And Kid$(D$, 6, 1) = °/" and 
Def ynaux20(x0) = = 
Int(x¥ / 30.41566 + 84000 = .806 © (znt(18.533 + xO / 38.4375) _ Lao(nt) = @ and ron ore vel (nisheg 08, 2de _ 


Mod 12) = .83 © (xb < 44)) 
5 Def Fndet.YHDU(x8, MR, DB) | 1461 © Int¢(((xs + so) _ 100)°_ 
Def FmAuxde(X8) |= XB = 1661 © Int(xXs / 1661) = 60) / 6) + PmAuxi8(12 © ¢¥8 And 3) + KB) + - 


Def Fnéonth.Leagtht(¥t, Kt) = Def Frbate(D$) = _ 
31 = IntcabacMe - 7.5)) Mod 2+ (me = 2) © (2+ ((¥8 And 3) = 6)) 





Figure 2: A comprehensive set of BASIC date manipulation functions. 
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Pndat. YHD*(Val(Right$(D$, 2]], Vel(Left$(D$, 2)1, 


Val(mid$ (Dg, 4, 2))) 


FnYeart(xt}) = _ 
((100 + @ © Int(xe 7 1461)) Mod 100) + 
Tat (FnAux20(PnAux30(X8)) / 12) 


PnMonth(x0) = (FnAux20(FnAuade(xe)) Mod 12) + 4 


Padayt( 
FnaAux} 


FnDat$(x0) = _ 

Right$(etr$(10@ + PnMonthe(xe)), 2) + °/* + 
Might$(etr$(100 + FnDay®(xt)}, 2) + °/° + 
Right$(otr$(100 + PnYeert(xt)), 2) 


Fniongbat$ (xb) = _ 


-Frauelt(1 ¢ PnAux20(Pnaueade(xe))) + 1 


ee ee 
¢ 
1 


PRODUCTIVITY. 


XO = Pnbatt(D$) 
Print 
Print 
Print 
Print 


FnYeart (xt) 
Fnvontha( 
FnDeyt(x® 


xe - DO + MLO 


The expanded form of thie date ie: 
the corresponding day of the week: 
The date 98 deye hefore ies 

The data 150 daya afters 


The laet day in the month ies 
" The firat day of the next month: 


FnLongpdet$ (xt) 
FnDey .Df.Week$ {x} 
FnDat$(xt - 90) 
Pndat$(xX0 + 150) 


Pnkoath Length’ (¥t, 0) 


= Fnbet$(x8 - DO + MLR) 
Podet$(X¥ - DV + MLE + 1) 


FnDay.Df .Week§$(LF®) <> °Fri®? 





= LF®- 1 


mid$(°JanFebMarAprMayJunsulaAugsepoctifovDec*, 3 * 


Fnxontht(xt) - 2, 3) + °° + RightScstrs(1ee + 


FaDayt(X8)], 2) + °, ° + Right$(str$(Pn¥eart(xt) + _ 


2000 + 100 © (xa < 0)), 4) 


Def Foday.Df.Wweek$(Xt) = 


Midg(*SatsunMonTueWedThuPri*, 3 © (xv - 7 @ 
Input "Input e date ia MM/DD/YY format: °; D& 
If Mot Pndatstr.oKe(D$] Then Beep 1 End 


have the convenience of being of the “next 
day, next integer’” type, but without re- 
quiring any loops or iterations. Figure | 
gives a brief explanation for the functions, 
and Figure 2 demonstrates each onc in 
context. 

Thomas P, Eggartcr 

San Luis, Argentina 


These functions are constructed using the 
“older” for ueeded by the BASIC imer- 
preter, where all statements unst be con- 
tained on a single prograin line. Remen- 
ber that under most versions of BASIC 
(though not Turbo Basic), functions nust 
be defined before they are referenced in 
the program. 

To enhance clarity, | divided some of 
the longer definitions imo multiple lines 
using the underscore line continuation 





($R+, C=] 
PROGRAM Side Write Demo; 
TYPE 
letter = ARRAY(#..7] OF syte; 
_— 
a. & 4 Integer; 


PROCEDURE Turn_Left(VAR Charactar 1 latter); 


xe - pe + 1 


The last friday in the month ias 


Fndet$(LF6) 


Fnbay .Df.Week$(FN8) <> °Mon® 


FNG = FHO + 1 


Int(x® / 71) #1, 3) wend 


Print © The firet monday in the month ie: 


character, Since this type of finiction can't 
take odvantage of [ff Then testing, Boolean 
logic is used instead. When yon see a state- 
ment snelias(X% <0), this will be treated 
in the function calculation as either 0 or 
—1, depending on whether X& is actnally 
less than 0.—Ethan Winer 


TURBO PASCAL 


SOME WRITING ON THE SIDE 
In the past I have labeled the vertical axis 

of plots produced by Turbo Pascal graph- | 
ics routines using vertically oricnted let- 
ters. Some characters like ““("" and *'," 
lose a lot of appeal when they occur in a 
one-character-wide vertical column. The 
Side_Write procedure (Figure 3) writes the 
first 128 ASCII] characters to Turbo's 
HiRes screen at an orientation 90 degrees 








Padet$ (FN) 


(Feeure 2 ends) 





counterclockwise from normal. 

A tahle starting at memory location 
FOOO:FA6E describes these characters, 
giving 8 hytes to cach. Side_Wnite reads 
the description into an 8-hyte array and 
then calls Tum_Left, which returns the ar- 
ray with the rotated character's descrip- 
tion, It then writes the character to the 
HiRes screen memory at user-specified 
screen coordinates, The resulting charac- 
ters are somewhat squatty hut legible. Inci- 
dentally, it's a simple matter to orient char- 
acters upside down or at 270 degrees 
counterclockwise hy making two or three 
calls to Tum_Left. 

Marvin Larsen 
Alhuquergue. New Mexico 


F thought it a shawe that the Side_Write 
procedure only works in HiRes mode, sol 


Wev_Character[{i] i= Wew_Character|i)+ 
(((1 amt 4) ARD Character(j]) SHA(4-7+35))7 


EMD; 
FOR j := @ 70 7 DO 


(* i-leop *) 


Charactar(j] 1 New character[ 4]; 


END; 


(* Turn_Left doea the arithmetic to °rotete* the character. *) 


VaR 
Wev_character + letter; 
4, 3 4 Integer; 


BEGIN 
ror { 12 § 70 7 DO 
necia 


wWew_Character]i} s= 65 
FOR j = & TO 7-1 DO 
wev_Character]i? t= Wew_character(ij+ 
(1) amu 7-j-i))*( (1 OBL i) AND Character(4j]); 
FOR j += 7-i¢1 70 7 DO 


(* Procedure Turo_Left *) 


(* Side_writer 


(* Procedure Turn_Left °) 


1) Receives the desired cheracter end ita acraac coordinatas, 
2) Reade the description of the charecter from memory, 
3) Calle Turn Left to rotate the charactar, acd 


PROCEDURE Gide _Write(x, y 


lat 1 char (* Deaired character 


VAR 
Seg, off, k 1 lotagers 





Figure 3: Routines to write sideways in HiRes mode. 


Pc 
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4) writea the rotated charactar to acraan memory 


1 Integer; (* Coordinates for character *) 
bot ed 


feontinues) 


8 
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Character 1 letter) 


ron k 1© 6 TO 7 DO Character(7-k} 1° Character_set(Ord(let}, 7-k}s 


Turn_Left (Charactec); 
Yor k 12 1 TO 4 DO 
Bec 


Beg 1= $3088; 
off 1= BtOOe(h-itdey); 
Men[Segioff) 1@ Character((k-1)*2)3 
Beg 1= 9Raee; 


(* write new character to screen memory *°) 


Mem[Segioff} 1© Character[k*2-1]) 
Character_Set : ARRAY(@..127] OF latter ABSOLUTE $F8008 1 SFASE; END} 


(* Procedure Gide write *) 


BEGTR 
Cirser; 


(* of Side write *] 


(maint) 


o 
write 6 colums of 16 characters to display rotated cherecter set *) 


FoR j 1= 1 TO 6 DO 


ror k 1© @ To 15 DO — a write(je2, 20-k, Chr((j-1)e16+k))}3 


REPEAT OWTIL 
Textuods; 
eo. 


YROCEDURE Gide Write(e, y 1 Integer; (* Coordinates for character *) Eup; * 


let : Char; (* Desired character *] 


col ¢ byte); (* Desired color (8-3) *] EMD; 


Seg, off, k 1 loteger; 
Character + letter; 


Character_Set : ARRAY(0..127) OF letter ABSOLUTE $7008 1 $FASX; 


colores : array[@..3) of integer = (8,$5555,$AAAA, $FFFT]3 


Yuucriom Expand(@ : byte] : integer; 


For bit := 8 to 7 DO 
BEGIN 
XZ t= (B and (1 eh) bit)) shr bit; 


yor k 1© 1 TO 4 DO 
BEGIN (* 
Seg 1= $D008; 


Off 1= 2es¢88e(k-1+4¢y]; {change "e" to 


Turn_Left (Character); 


(Figure 3 ends) 


Bxpand := swap(temp] AND colors(col); 


(* Procedure side write *) 


Fon k := 6 TO 7 DO Character(7-k) := Character_set(Ord(let), 7-k)} 


write new character to screen memory *) 


NemM(Segioff) := sxpand(Character((k-1)*2))}; {change Mem to Mem} 


Beg := $BASa; 


NenM(Segicff) 1° expand(Character(k*2-1)1; 


EMD; 
EMD; 


temp :© temp + (@ ehl (2ebit]] + (x shl (2*bit+1)); 


Figure 4: A version of Side_Write for GraphColorMode. 


created an alternate version for GraphCo- 
lorMode (Figure 4). In this medium-reso- 
lution mode, each pixel gets two bits and, 
thus, can take any of four colors (00, 01, 
10, or 11). The first step is to expand each 
byte of information into an integer, with 
two bits of the integer corresponding to ev- 
ery one of the byte. For example, 
01000001 becomes 001 1000000000011 . 
If we left the expansion at this point, it 
would always write in color 3—both bits 
on for every pixel. In order to use color 2, 
we must turn OFF every odd numbered 
bit. We can do this by ANDing the integer 
with the binary value 1010101010101010, 
(904096, P4686 ,D-,R+) 


(* Compiler directives for TurboPascal ver 3.8 
(* Change the §0 4 $P ast the I/c buffer sizes 


or $AAAA. For color 1, we turn off the 
even-numbered bits with the value 
0101010101010101, or $5555. The array 
Colors contains the appropriate bit masks 
for colors 0 through 3. 

Note that if you use the modified 
Side_Write in GraphColorMode, you must 
supply one more parameter at each call. 
This final parameter determines the color 
of the character. —Neil J. Rubenking 


FILTERING OUTPUT 

TEE (Figure 5) is a UNIX-style filter for 
PC-DOS. It takes one parameter, the name 
of an output file. Input is redirectable, and 


CheckandInit 1: 
Aseignioutr, P: 
Rewrite (ootr)) 


(* Use larger number to speed up flitering procesa *) =mD) 


PROGRAM TER_Piiter; 
vaR 

OutP 1: Text; 

ch 1 Char; 


TY ParemCount <> 1 THEN 
necIn 


CheckAndInit := Peieu; 
WriteLn(Con, TRE Ver 1.8 by 7.8. Teo Jan 1967, Singapore’ }; 
WriteLn(Con, Usage: “TEE Piletame". TEE is to be used aa e@ fiiter.'}; 
eID 
RLsE 
BaGIn 


write(ch); 


{change Hem to MemW)| 


(* of side write ©) 





output will go both to the output file and to 
standard output, as shown in the diagram 
‘‘TEE’s Input and Output.’” 

To display and copy a text file at the 
same time, 


TEE 2ndFile < istFile 
is equivalent to executing 


TYPE istFile 
COPY istFile 2ndFile 


simultaneously. Or you could make two 
copies at once with 


TEE 2ndFile < istFile > 3jrdFile 


= True; 
aramstr(i))3 


Write(outr, oh]; 


Figure 5: A UNIX-style TEE filter in Turbo Pascal. 
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Now, get more PC. Hyosung Computer. Who 

For less. happens to be one of 
The idea is roel Korea's pees Poses 

straightforward. The . and most reliability- 


new MAXAR family of IBM- conscious computer manufacturers. 


compatibles is distinguishing itself by 





SLIDE NOM OFE: XT-compatibility. And the 286 Series Call now: 1(800) 443-0100, ext.511 
More Gime More speed. More for AT-compatibility. And for serious Or in Canada: 1(800) 663-0075. 
mt - More POWET. . . high-end power, the 32-bit 386 Series, We'll direct you to your closest 
or ered Picks which is also AT-compatible. MAXAR sales and service point. 
af is that Sie e? Its ferrn You can take your pick of standard Because if you're open to the idea of 
MAXAR PC has extra capabilities gr turbo models. MS-DOS or 0S/2. getting more PC for less - MAXAR may 


designed into its main circuit board. Standard, small-footprint or slimline _be the PC for you. 
Select from a spectrum of sizes. 


compatible PCs. And in case you were wondering, 
There's the MAKAR 88 Series for every MAXAR PC's built and backed by §id HYOSUNG COMPUTER 


MORE GOODIES. FOR LESS. 
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bd BBG ” 
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You could issue a command like 


Dir | find "AFILE" 


| to locate a particular file. But what if you 





want to intercept the filtering process and 
get a copy of the output of DIR before it is 
piped to FIND? You could do it with 


Dir | TEE DIR.ouT | find “AFILE" 


Now you have DIR.OUT, output of DIR, 
at the same time the output is still piped to 
FIND to locate the file “*AFILE*’. 

NOTE that TEE will always create or 
overwnite the output file. Also, standard 
UNIX switches like -i and -a are not sup- 
ported in the current version of TEE. 

Tat-Khai Teo 
Singapore 


You can do some wild things with filters. 
For example, 


TEE news.out < news.in | find "Rubenking* >> 
news.out 





will make a copy of the file NEWS.IN with 
every line that contaits my name duplicat- 
ed at the end. (Be sure to type this com- 
mand all ona siugle line.) It's easy to write 


TEE’s Input and Output 


‘TEE’s input is redirectable, and fts output will 
go both to the output file and to standard 
output. 


filters in Turbo Pascal using the $P$G 
compiler options. 

However, even though the Pascal 
source is small, the programs will be at 
least 115K. That's the size of the Turbo 











Runtime Library. But there's hope—the 
new Turbo Optimizer from TurboPower 
Software reduced TEE .COM from 11,708 
bytes to 3,442. If you have the Optimizer, 
filters in Turbo are tore inviting than 
ever. 

Note one important point—the error 
messages in Function CheckAndInit go to 
the CON device. Even if standard output is 
redirected to another device, these mes- 
sages will show up on the screen. 

—Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus att extra 
$25 if vou submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. Py 


BASIC Programming Tools 


There’s nothing basic about these professional programming utilities. 


Whether you're a seasoned expert or just starting out, we can help 


you create programs that run faster, work harder, and simply look 
better. We have built our reputation on customer satisfaction by pro- 
viding expert advice and quality technical support. All Crescent 


Software products include source code, demonstration programs, ‘ 


clear documentation, and a 30-day satisfaction guarantee. 


@ OBase Is a superb screen designer and full-featured relational 
database Because we include complete BASIC source code, 
QBase can be customized to sult your needs. Besides Its database 
capabilities, OBase is outstanding for creating custom titles, help ? 


screens, and product demos, and includes a versatile slide-show 


program. $99 
‘ 


new 


@ QBase Report enhances QBase by generating reports with multi- 


ple levels of sorting, automatic record updating, browsing, and 
transaction posting. As a special bonus, OBase Report Inciudes a 
complete, ready to run, time billing application for computer 


professionals. $69 


@ QuickPak contains more than 65 essential routines for BASIC pro- 
grammers. included are programs for windowing, access to DOS. 
and BIOS services, searching and sorting string arrays. creating 
pull-down and Lotus™ menus, accepting data input, and much 
more. QuickPak Is loaded with examples and tutorial information, 


aoe 


- J ae i 


@ By Customer Demand — 
QuickPak tt More than 30 
additional tools, including 
disk and printer tests to elim- 
inate the need for On Error in 

your programs, and a multl- 
line text input routine that lets 
you put a note pad with full 
word wrap anywhere on the 


Care screen from within your pro- 
grams. Other routines include 


binary file access,more menus, 

multiple screen save and 
restore, continuous time display, 
automatic box drawing, and 
much more. (Available for use 
with QuickBASIC only). $49 


"| GraphPak is an extensive collection of routines for displaying line, 


and comes with a clever tips and tricks book, plus The Assembiy 
Tutor — a complete guide to learning assembly language from a 


BASIC perspective. $69 


epte wageions are, aa Be for Microsoft QuickBASIC and Borland Turbo Basic — 


bar, and pie charts automatically within your programs. it will 
create 3-D charts with manual or automatic scaling, titles and 
legends in any size or style, as well as scroiling and windowing in 
graphics. GraphPak also comes with a sophisticated font editor for 
customizing your own character sets. $69 


CRESCENT SOFTWARE 


64 Fort Point Street, East Norwalk, CT 06855 Ml (203) 846-2500 


Geass tie ted, of ¢: 
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Dot, Daisy and Lasem™ 





The new family of Olympia printers with 
a prestigious technological heritage. 


Olympiais first in making lasting 
impressions for a good reason. 
For over 80 years we've been a 
leading innovator intyping tech- 
nology for the office. Now every- 
thing has changed. And nothing 
has changed. Our technology is 
as new as the dew. Our commit- 
ment to reliability, efficiency and 
service is as solid as ever. 
The Olympia dot matrix printers 

produce clean, crisp printing at 


speeds from 130 CPS to 200 CPS 
for a wide range of applications. 
And our daisywheels are unsur- 
passed in printing quality. 

Our new Laserstar 6 is com- 
pact, versatile, compatible and 
offers the latest in desktop printing 
technology. 

in short, whatever you need 
we've got. So don't go shopping 
without the big new name in 
printers on your list. Olympia. 
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We'll make a good impression on 
you. Then for you. 


@ Call U.S., 1-800-524-2541 
(INN.J., 201-231-8300). Orwrite 
Olympia U.S.A. Inc., Box 22, 

Dept. ADV, Somerville, N.J. 08876. 


@ Cail Canada, 1-800-268-6464. 
Or write Olympia Business 
Machines Canada Ltd., 58 Prince 
Andrew Place, Don Miils, Ontario, 
Can. M3C 3A2. 


OLYMPIA@ 
The Competition 


Advanced Engineenng from Germany 






It’s easy deciding why to buy 
CEC personal systems... 
It’s even easier deciding where! 


The Comtrek Computer Warehouse. We offer you all 
you could want in a personal computer. Our AT’s and 
386 machines offer power, compatibility, technical 
support, service, and great prices! 


Our System 1: Portable AT has 
80286-10 Micro Processor, 80287 Socket, 
1024KB RAM, 360KB Floppy Drive, 
1.2MB Floppy Drive, Parallel, Serial 
Port(s), 7 Expansion Slot(s), 101 Key(s) 
Keyboard. $1449, 





Our System 2: Desktop AT has 
80286-12 Micro Processor, 80287 Socket, 


1024KB RAM, 360KB Floppy Drive, 1.2MB ~~ 

Floppy Drive, Monographic/Color Card, f 

Parallel, Serial Port(s), 101 Key(s) Keyboard, ==" 8 = 
8 Expansion Slot(s). $1550. 


Our System 3: Desktop AT has See ae 
80286-10 Micro Processor, 80287 Socket, yy 
1024KB RAM, 360KB Floppy Drive, 1.2MB ——— 
Floppy Drive, Monographic/Color Card, 

Parallel, Serial Port(s), 101 Key(s) Keyboard, 


8 Expansion Slot(s). $1350. L 
We design, build, and test for your quality assurance. 
100% IBM compatible. Complete software com- agree 





— 


patibility. Excellent service and warranty. Your \ 


tisfaction i teed! TT 
satisfaction is guaranteed! 


Call us today! CEC Desktop AT Systems - 10MHz 
The Comtrek Computer Warehouse 
e om re 80 Felton Street 
Waltham, MA 02154 


(617) 449-6988 


Computer Warehouse 3832 


US 1-800-527-6016 


Mastercard/Visa Accepted. 
Government, school purchase orders welcome. 
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@ ROBERT L. HUMMEL 


MACROS IN ASSEMBLER 
I’m just starting to learn assembly tan- 
guage, and I find the productivity articles 
informative and helpful. I have one ques- 
tion, however, regarding the programs you 
print. Why don’t the programmers use 
macros in their programs? They would 
seem to be more logical in some cases. 
Jon L. Anderson 





Virginia Beach, Virginia — 


In common use among computer owners, 
the term macro has come to mean any 
method that allows repetitious tasks to be 
abbreviated. Keyboard macros let you use 
simple key combinations, like Alt-A, to 
substitute for lengthy sets of commands 
and text. Some applications have a macro 
language that is sophisticated enough to 
allow conditional statements and opera- 
tions that branch depending on user input. 
Macros are used in assembly language 
programming for many of the same pur- 
poses: to communicate with MASM, the 
assembler program, and to save the pro- 
grammer time, 

Using macros can save time and make 
assembly programming easier by making 
a cryptic sequence of machine instructions 
somewhat self-documenting. A single pro- 
grammer using a set of personally devel- 
oped macros can recognize a significant 
increase in efficiency. Large groups of 
programmers, working on a single pro- 

| ject, can use a library of macros to in- 
crease compatibility of their individual ef- 
forts. So macros in assembler, on the 
whale, appear to be a desirable thing. 
Why, then, don't we use them in PC Maga- 


PEO DMC TV IT ¥ 


PC TUTOR 


How the EGA makes slowpokes out of many systems; hard disks picking up bad vibrations; 
| blurry mono text with the CGA; why assembler macros are useful, but confusing. 


| zine’s Productivity section? 

Since macros are abbreviations, they 
must be used onlv when the full meaning is 
clear. For many readers, assembly lan- 
guage is difficult enough to understand 
without having to learn a new and possibly 
different set of abbreviations for each pro- 
gram. 

Sometimes, however, a substitution- 
type macro makes reading source code 
easier. For example, the character 13, 
when printed, causes the cursor to return 
tothe left side of the screen. Often the mac- 


ro name "'CR"' (which stands for carriage | 


return) is used to represent this character. 
Similarly, the character 10, a line feed, is 
represented by "LF ."’ Thus, by substitu- 
tion, you get the statement 


MSG DB "Error!",CR,LF 


Macros are not limited to such simplic- 
ity, however, and can be amazingly com- 
plex. Macros can take arguments, loop, 





= Macros in assembler, 
on the whole, appear to be 
a desirable thing. Why, 
then, don’t we use them in 
PC Magazine’s 
Productivity section? 











repeat, nest, and allocate storage. The 
more complexa macro, the more likely itis 
to confuse both the reader and the staff at 


the magazine who must test and under- | 


Stand the code. 

If enough macros and substitutions are 
used, the assembly code will become ver- 
bose and read like a high-level language. 
But the structure will remain the same. 
There should be no shame in programming 
in assembler and having it appear that 
way. Creating macros that are as complex 
as subroutines is a challenging and worthy 
accomplishment, but use restraint if you 
want your code to be read and understood 
by others. 


ENVIRONMENT STRINGS 
I want to use an environment variable that I 
set to either YES or NO to contro! flow ina 
batch file. I’ve tried several methods, but 
none of the logical combinations seem to 
work, It seems to me that there should be a 
way to test environment strings in batch 
files. 
Tom Grahn 
Westmont, Illinois 


Although not prominently featured in the 
DOS manual, there is a known and reli- 
able method for using environment strings 
in batch files. To identify a string as a vari- 
able name, you just enclose it between per- 
cent symbols. When the batch file is exe- 
cuted, the string stored in the environment 
will be substituted for the variable. To 
demonstrate, put the variable TUTOR into 
the environment by typing the following 
line at the DOS prompt: 
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# PC TUTOR 


SET TUTOR=YES 


Be sure to leuve uo spuces ou either side of 
the equuls symbol. Now create a batch file 
to test the vulue stored in the environment 
by entering the following lines at the DOS 
prompt. To create the Ctrl-Z ( Z), press 
the F6 key or press and hold the Ctrl key 
while tapping the Z key once. 

COPY CON TUTOR.BAT 

IF *TUTOR¢==¥ES ECHO TUTOR WAS YES 

IF *TUTOR@==NO ECHO TUTOR WAS NO 

CF 
DOS should reply ‘‘! File(s) copied.” 
Now execute the batch file by typing TU- 
TOR and pressing the Enter key. If all went 
well, you should see the messuge ‘'TU- 
TOR WAS YES"’. Now change the value of 
the variable by entering 





SET TUTOR=NO 


When you execute TUTOR again, the mes- 
sage ‘'TUTOR WAS NO"’ is displayed. 


BOUNCING HARD DISKS 
I purchased an 1BM PC-XT with a 20MB 
hard disk and an NEC 3550 printer about 2 
years ago. All the equipment is mounted 
on a desktop workbench, and during a 
printout, the computer sits idle except for 
an occasional hard disk access to get text. 
The 3550 is a noisy beast, but worse 

than that, the vibration the machine puts 
out is tremendous. After reading the PC 
Magazine issue on hard disks (June 9, 
1987), | have become concerned about this 
vibration. Could the printer be bouncing 
the hard disk head over the magnetic medi- 
um to the point of possible destruction? Is 
there a means of inhibiting the vibrations? 
Would a printer enclosure help? 

Paul K. Johnson 

Aurora, Illinois 


Printers (such as the NEC 3550) that use 
mechanically driven print heads do pro- 
duce significant amounts of noise and vi- 
bration while operating. The print heads 
are moved rapidly between character lo- 
cations and must be stopped abruptly be- 
fore the character is hammered onto the 
paper. Large motors are employed to 
move to the left and right margins, some of 
them drawing as much power as a small 
| air conditioner. The resulting movement 





PRODUCTIVITY 


cau often rock the entire printer. 

There is no doubt that the vibration 
from a printer is potentially hazardous to 
the health of your hard disk. The magnetic 
platters in the hard disk spin at between 
3,000 aud 3,600 RPM and develop an 
amaziug umount of gyroscopic inertia, As 
loug as the computer is kept stationary, 
this property produces no physical ill ef- 
Sects. But if it is moved, each action pro- 
duces a reaction that puts strain on the 
spindle and bearings inside the disk. In ad- 
dition, the heads can baunce, affecting 
alignment, and in severe cases may actual- 
ly contuct and damage the disk surface. 

A soundproofed enclosure cuts down 
on the noise produced by the printer, but 
does little for the vibration problem. Plac- 
ing a thick, rubberized pad underneath the 
printer will cut down on the shock trans- 
mitted to the workbench, but may cause 
problems with inadequate ventilation, The 
safest solution is to move the printer to an- 
other location where the vibration won't 
be conducted to the hard disk. 


OFF-COLOR MONITORS 
My computer has an BM CGA-compati- 
ble color card driving a monochrome mon- 
itor via the composite video jack. Unfortu- 
nately, when | run some software 
applications, a color card is detected and 
the result is a combination of unreadable 
and washed-out text. Is there any way to 
ensure clear monochrome displays with a 
color card and composite monitor? 
John W. Carrier 
Avon, Connecticut 


The Color/Graphics Adapter (CGA) is the 
only IBM video card available for the PC 
that offers both an RGB (red, green, blue) 
digital output and a composite video out- 
put. IBM's intent was to provide a method 
for coupling the output of the CGA to a 


home television set through an RF modu- | 


lator, as early video games did. The video 
output is a standard composite mono- 
chrome signal with the color information 
encoded in the "'colorburst.”’ 

The CGA card requires a color moni- 
tor, which costs about $350. Monochrome 
monitors were, and still are, inexpensive 
by comparison. Digital monochrome mon- 
itors, however, like those that connect to 
the IBM Monochrome or Hercules graph- 


ics cards, will melt and burn up if connect- 
ed to a CGA card. Don't try it! Mono- 
chrome monitors designed to work with a 
composite input and selling for under $100 
were seen as a low-cost way to have the 
best of two worlds. They saved money 
while allowing CGA graphics displays. 

But the CGA/monochrome composite 
combination has a few drawbacks. If the 
colorburst signal is active, the screen often 
becomes blurred and fuzzy. In addition, 
certain color foreground!background 
combinations may not show up in mono, 
even if they appear fine in color. 

Because there are so many ways to cre- 
ate screen output, there is no general-pur- 
pose method that will prevent software 


from using colors when writing on the , 
screen. Characters placed on the screen , 


through the BIOS can be trapped and 


changed to monochrome, but programs | 


that write directly to screen memory will 


still succeed in creating unreadable dis- 


plays. And applications that reset the vid- 


eo mode based on the presence of aCGA | 


will inevitably reenable the colorburst. 


EGA DOLDRUMS 

Ihave two AT clones at work. The first has 
a Hercules monochrome graphics card and 
a 20MB hard disk rated at 80 milliseconds. 
The second has an NEC GB-1 EGA card 
and a 40MB hard disk rated at 40 ms. Oth- 
erwise, they are identical. 

When | list a typical directory on both 
disks, the screens display faster on the first 
AT, the one with the slower hard disk! The 
second AT also takes longer to boot, from 
either a cold start or a Ctrl-Alt-Del restart. 


Are the color monitor and EGA board | 


slowing down the screen output? 
Larry Neinstein 


Studio City, California 


On a system that contains a Monochrome 
Display Adapter (MDA), Hercules Graph- 
ics Adapter (HGA), or Color!Graphics 
Adapter (CGA), the program code that 
produces the characters on-screen is con- 
tained in the main BIOS chip on the moth- 
erboard. The speed of the display is con- 
trolled by how well these routines are 
written and is generally independent of the 
manufacturer. Because of differences in 
design, the monochrome monitor will ap- 
pear faster than the CGA. 
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The Enhanced Graphics Adapter 
(EGA), hawever, is a harse af a different 
calor, Precisely because it has enhanced 
capabilities, the EGA card tends to be 
slower; power does nat come without a 
price. Because af the added complexity, 
many more parameters must be checked 
and calculatians made. 


Ta implement this new hardware, the | 


EGA cames with its own extensian ROM 
an the adapter card that replaces the BIOS 
videa routines. The ROM cantains new 
code that is executed every time a video 
call is perfarmed. The situatian is aggra- 
vated for cards that emulate modes ather 
than EGA. In addition ta the normal tests, 
these cards must constantly ask if they are 
in a special mode, and if sa, haw ta handle 


| it. The result is videa daldrums. 


Adding further frustration is the addi- 
tianal delay caused by the POST (Pawer- 


On Self Test) for the adapter that is per- 


formed when the PC is turned an. Usually 
this test is perfarmed only far the initial 
power-on and ignared for warm boots. But 
same manufacturers’ versians of the EGA 
may take slightly langer because af a bug 
that farces the PC to cold-boot each time. 
(See ’‘Achieving the Standard: 12 EGA 
Boards,’’ PC Magazine, August 1986.) 
Because each manufacturer writes its 
awn BIOS, the quality af the EGA code 
varies greatly, The subjective speed af a 
PC ts averwhelmingly influenced by the 
performance of the videa system. Poor 
code, badly implemented, can make even 
80386 machines appear to slaw to acrawl, 
This is exactly the type of situation 
where a comparative benchmark pragram 
like the PC Labs Benchmark Test cames in 
handy. These tests, available for down- 
loading free of charge from the IRS, will 
give you a clear indicatian af the perfor- 
mance of each af your videa subsystems. 





ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We're sorry, but we cannot answer ques- 
tions personally. PCI 
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| drive "A". Run on any RAM disk 
| simply and conveniently. Also, copy 












UNLOCK Products Remo 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


DOS 54” programs to 3%” diskettes. 
For IBM®, PC, XT, AT, compatibles, 
256K or more, DOS 2.1 or higher. 
Back-ups don’t require tedious un- 
installs, and reorganizing your hard disk 
doesn't result in your software calling 
you a thief! Back-ups are as easy as 

the "COPY" command in DOS. 


UNlock “copying” disk allows you to 
make “unprotected” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform perfectly, 
as do copies of these copies. UNlock 
copies run on any hard disk, including 
Bernouli Boxes. No original required in 


Guaranteed to work only with programs below: 


$49.95 


(Plus $4 ship handimy Foreign orders $10) 


LOTUS 1-2-3™¢1.A, 1 A*, 2.0, 2.01) 

IBM WRITING ASSISTANT™ (1.0, 2.0) 
IBM FILING ASSISTANT™ (1 0, 2.0) 

{BM REPORTING ASSISTANT™ (1.0, 2 0) 
GRAPHWRITER™ (4 3, 4.31) 

REALIA COBOL™ (I 2, 2.0) 

MULTILINK ADVANCED™ (3.02, 3.03) 
DOLLARS & SENSE™ (2 0) 


UNLOCK" ALBUM “A” PLUS 


@ dBASE III & dBASE IN PLL'S™ (1.0) 
@ FRAMEWORK 1 & L™ (1.0) 
@ CHARTMASTER (6 I, 62) 


@ SIGNMASTER™ (5.1) 

@ FASTBACK™ (5 3} 

@ HARVARD TOTAL 
PROJECT MGR.™ (1.10) 

@ THINKTANK™ (2.0.2 1) 


$49.95 


(Plus $4 stup handling Foreign orders $10) 


MICROSOFT WORD™ (1.15, 2.0, 2.01) 
PFS: ACCESS" (1984, C) 

PFS: PLAN™ (Tandy, B, C, 2.00) 

PFS: WRITE™ (Tandy, 1.00, 1.01, C, 2.00) 
PFS: REPORT™ (Tandy. 1.00, B. C) 

PES: FILE™ (Tandy, B,C) 

DATABASE MANAGER II — 

THE INTEGRATOR™ (2.0, 2.02) 


UNLOCK™ ALBUM "B” PLUS 


@ SYMPHONY™ (1.1, 1.2) 
@ CLIPPER™ (THRU WINTER '85) 
@ LOTUS 1-2-3 REPORT WRITER™ (1.0) 


@ DOUBLEDOS™ (ALL) 
@ smARTWORK™ (1.0 Rev 8 
thru 10, 1.1, 1.2 Rev. 3) 
@ DISK OPTIMIZER™ (1 4. 1.5} 
@ MANAGING YOUR MONEY™ (ALL} 





$74.95 


(Plus $4 chop handling Forein orders $10) 


UNLOCK™ ALBUM "D” PLUS 


@ LOTUS 1.2.3™ 
(1 A, LA*, 2.0, 2.01) 
@ LOTUS 1-2-3 REPORT WRITER ™ (1.0) 
@ DOUBLEDOS™ (ALL) 
@ HARVARD TOTAL PROJECT MGR.™ (1.10) 
@ MANAGING YOUR MONEY™ (ALL) 
@ THINKTANK™ (2 0, 2.1) 
@ MICROSOFT WORD™ (1.15. 2 0, 2.01) 


@ dBASE IN & dBASE tI! PLUS™ (1.0) 
@ FRAMEWORK 1 & II™ (1.0) 
CLIPPER™ (THRU WINTER '85) 
FASTBACK™ (5 3) 
CHARTMASTER™ (6.1, 6.2) 
SIGNMASTER™ (5.1) 

DOLLARS & SENSE™ (2.0) 


e 
e 
e 
e 
e 
@ SYMPHONY™ (1 1, 1.2) 


Now. the most comprehensive copy protection removal program we've ever created. $ 1 5 9 9 5 
° 


UNLocK ™ MasterKey™ Introductory Price (Pius $5 ship/handhing) 
Breaks over etzhty programs including Lotus 1-2-3™, Symphony™, PCFOCUS™, AUTOCAD™, 
REDBOARD™, CAP™, Chipper™, and smARTWORK™ to name just a few: In addition, generic 
copy busters for ProLok™ and Super Lock ™ have been included With MasterKey, youcan break many 
more programs than betore. MasterKey, fram TranSec Systems, gives you UNlock's solid performance 
and more 









CHOICE OF THE CRITICS! 


BYTE "UNlock 4.7 defeats the latest Prolock and 
SuperLock type of copy protection scheme. It's 
menu-driven and works fine on the programs it's 
suppose to work on. Lotus 1-2-3, dBase Ill, 
Framework, Symphony, Paradox and several others." 

Jerry Poumelle, BYTE, Feb. ‘86 
Recommended by the editors of 


PERSONAL COMPUTING 
“The Best Software Unities for Under $100" 


ORDER TODAY TRANSEC™ 
TOLL FREE: UNcocK 


ean as “UNlock has two particularly 
endearing characteristics: It works, 
and works simply. 1 was able to quickly produce 
unprotected copies of Lotus 1-2-3 release 2, 
Symphony 1.1, Microsoft Word 2.0, dBase II 1.1, 
and Framework Il. These copies performed 
flawlessly, as did copies of these copies.” 
Christopher O'Malley 
PERSONAL COMPUTING, Aprd '86 
fara 
i “Because copy protection can Interfere 
with the ability to back up ahard disk, business- 
onented users msy prefer programs like TranSec'a 


= 
UNlock seties." Winn L. Rosch 1 -800-423 -O7 72 =) 


PC MAGAZINE, May 27, 1986 IN FLORIDA: 1-305-276-1500 
TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 


Trademarks are the sole property af their respective owners UNlock ts for use only to smprove the useability of legally 
acquired and operated software. 
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FX 86E 240 cps, 40NLQ.. 
FX 286E 240 cps, 40 NLQ... 
LQ 800 180 CPS, 60 NLQ.. 


LQ 2500 324 cps, 108 NLQ. 
EX 800 300 CPS, 60 NLQ.. 


OKIDATA 

182 120cPs 

192 Plus 200 cps. 

193 Plus 200 cps 

292 Plus 200 CPS, 100 NLQ.. 
293 Plus 200 CPs, 100 NLQ.. 
294 Plus 400 cps 
393 0450 CPS... 
Laser Line 6 


TOSHIBA 
321 SL 180 CPS, 60 NLQ........0 
351 II 300 CPs, 100 NLQ... 
341SL 180 cps, 72 NLQ. 
351 Color 240 cps, 100 NLQ...1025 


.....850/1050 
725/1020 


PANASONIC 
1080i Model II aes 


HEWLETT-PACKARD 
Laser Series Ifo... 795 


DICONIX 150.....00.00.....0.....325 
OTC ssocps.. 





Pnces Subject To Change 


_HAPP 





HARD DRIVES 


Seagate 20mb w/contr. ST225.... 
Seagate 30mb w/contr. ST238... 
Seagate 20 mb for AT ST4026 .. 
Seagate 30 mb for AT ST4038 .. 4 
Seagate 40 mb for AT ST251............... 
IOMEGA BERNOULLI 
10 mb w/card 
10 + 10 w/card 
20 + 20 w/card.... 
BERNOULLI PLUS....... 
SYSGEN Durapack single... 
dual external/internal......... 
Mountain 20 mb drive card 
Western Digi. 30 mb drive card... 
Western Digi. 20 mb drive card... 
Plus Hard Card 40........ 
Plus Hard Card 20 
Priam 60 mb AT.... 
Priam 43 mb AT.......0 cece 





Everex 1200/2400 int. ... 

Everex 2400 external........ 

Hayes 1200/2400... 

Migent Pocket Modem. ane 

US Robotics 2400 direct internal 

Ventel Half Card 1200 w/Crosstalk ....259 
Vental Half Card 2400 w/Crosstalk ....359 
Ventel 1200 Plus 

Ventel 2400 Plus... 


Color 722... lt 
"PRINCETON. 


Mono 850... 

Color Display 8512. 
Color Display 8513 .. 
Color 8514 
NEC Multisync Il.. wi 
NEC Multisvnc Plus... 








For Orders Call: 1-800-438-6039 
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Chartmaster ... 





BX! 
Enable 2.0 w/Perspective. 5 
Fastback... 
Foxbase +... 
Freelance Plus. 
Framework II......... 


IBM Display Write IV .289 

(Cee 309 
Lotus Hal....... 109 
Managing Your Money 3.0 125 
Microsoft Word 4.0. 229 
Microsoft Excel... 329 


Microsoft Works... 129 
Multimate pdyattone Il. .269 
Multiplan... 119 
Office Publisher... 589 
Office Writer 5.0.. 259 
Paradox... 399 
PFS Prof Write. 19 
PFS Prof File..... 145 
PFS Ist Choice... 99 
R Base System V1i1.. 419 
Revelation... j 
Super Calc V1 


Symphony 1.2. 
Ventura Deskto: 
Volkswriter III... 
Word Perfect 4.2. 


Wordstar 2000 + 3.0.. 239 
Wordstar Pro 4.0.... . 239 
TAPE DRIVES 


Everex 60 m.b. internal... 
Extermiall ksevesscavsisscssssoertees 

Genoa Galaxy 60 mb internal... 
OXtOrNall reececsecteecescsscecrssos 

Achives 40 mb internal .. 

Sysgen Quic 60 internal.. 
external... 

Sysgen 20 mb internal 
external .... 


For Shipping Call: 404-860-6905, For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 


COMPUTER PRODUCTS 


Incorporated ae Georgia Micro 





aoe YEAR! 





386 Desk Pro 40/60/130 
$4599/5575/6950 


286 Desk Pro 
12 mhz 


Compag Port. 386 
Model 40/100 
5999/7399 


Compag III 
20mb/40mb......3695/ 


4195 
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COMPUTER PRODUCTS 
3241-E Washington Road * Martinez, Georgia 30907 


We accept VISA 
MasterCard, 
American Express 


TURBO XT 
8 mhz, 1 floppy, 640K, AT style key- 
board, game port, clock calendar, mono- 
graphics card, mono monitor....... $750 
Color System add $150 w/20mb 
add $279, w/30 mb add $299 


CLUB AT 
10 mhz, 1.2 floppy, 1 mb Ram memory, 
hi res, monographics, monochrome 
monitor, clock calendar.......... $1195 
Color system add $1 50 
w/30 mb add $450, w/40 
mb add $399 


LAPTOPS 


NEC Multispeed......... $1425 
NEC Multispeed EL.......... 1695 
Toshiba 1000........ 
Toshiba 1200.... 
Toshiba 3100... 





Zenith 2 Drive.svnunnn 1695 

Zenith w/10 mg............ 2695 

AT&T SYSTEMS 
6300 

2 Drive System........... 


20 mb System uss 
30 mb System ............0 
Upgrade to 640K 
Systems include Keyboard, Bit 
Image Graphics, Green Monitor, 
256K DOS, and On-Board Clock 
Calendar. 


AT&T Color Monitor.....675 





GRAPHICS CARDS 


EVEREX MICRO ENHANCED 

EVEREX THE EDGE. 

GENOA SUPER EGA/SUPER 
EGA HI RES 

GENOA SPECTRUM .... 

HERCULES GRAPHIC: 

HERCULES IN COLOR 

ORCHID TURBO EGA 

PARADISE Auto Switch 

QUADRAM EGA PLUS..... 


SIGMA COLOR 400 
NEC GB-1 Multisync 
STB CHAUFFE 

STB Multi Res. 480x640... 
VEGA DELUXE 





AST Advantage w/128K $ 
AST Advantage Premium w/512K a5 


AST 6 PACK >LUS w/384K 

AST 6 PACK PREMIUM w/256K.... 
AST 5251-11 PLUS 

AST RAMPAGE 286. 


FAST 88/V20 w/Switch.... 

INTEL Above 286 w/512K.. 

INTEL Above PS286 w/512 

INTEL Inboard 386 w/Adapter.... 

IRMA BOARD II 

J RAM III for PC w/o K. 

J RAM III for AT w/o K 

J LASER PLUS PC/AT 

ORCHID JET 386 w/ada et 

ORCHID PC Net Starter 

ORCHID Tiny Turbo 286... ew 4) 
ORCHID Ramquest 50/60 w/2mb 
ORCHID Twin Turbo 409 


GENIUS MOUSE w/Dr. Halo 
MICROSOFT MOUSE 

w/PC paint brush 
MOUSESYSTEMS MOUSE. 
LOGITECH MOUSE C7 Plu: 
IBM SYSTEM II MOUSE... 
KODAK DATA SHOW w/ 
MICROFAZER w/8K. 
MICROFAZER II w/64K.... 





Oo 8 15% re 
stochang fee. We do nat 
guarantee = compata’ 


Incorporated as Georgia Micro 
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WHY NOT GIVE 
PC MAGAZINE AS A GIFT? 


A subscription to PC Magazine is a gift 
that will bring your colleagues, friends 
or clients important information about 
products to help them make the most 
effective product selections for their 
IBM/MS-DOS standard system. 

Every issue will bring them compre- 
hensive comparative product evalua- 
tions based on testing in the PC Labs, 
the publishing industry’s only testing 
laboratory for IBM and compatible PC 






) Please send PC Magazine 

| for one year to: 

| Mr.Mrs.Ms. 

| ‘pleaie prim full name 

P.O. BOX sis24 COMPANY 
Leek Address, 


80322-1524 


State____ Zip. 


hardware and software. Plus, they'll 
learn about short-cut routines, applica- 
tions and power tips to help them work 
smarter with their system. 

PC Magazine, the one business gift 
that’s right to give all year long! Act 
today and give one year (22 issues) of 
PC Magazine for only $29.97—a saving 
of 54% off the regular single-copy price 
of $64.90. 


Please send gift card 
from: 


Mr.Mrs.Ms.. 


Company. 
Address. 


State___ Zip 





OD Bill me for $29.97 (© Payment for $29.97 enclosed 
CALL $ Charge my: O AmEx CO Visa O MasterCard 
TOLL- Card\NO= 8 ET: Dite, 
Add $22 for ide USA, US only. Please allow 
FREE Add $22 Per a Ber ves Lame Nae currency only. up to 60 days for delivery of first issue. 
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@ FRANK J. DERFLER, JR. 


Pa DUG ey Velo 


CONNECTIVITY 


CLINIC 





Overnight file-serving from a DEC VAX; industrial-strength LANs for noisy factories; 
receiver overruns and thwarted escape sequences; DOS batch file primers. 


BATCH FILE STARTERS 
In several of your articles on LANs, you 
stress the need to understand how to write 
DOS batch files. We see how batch files 
make the network easier to use, but we 
don’t understand all the percent signs, 
greater-than signs, and other symbols. Can 
you point us toward a good book, course, 
or other method of leaming how to write 
batch files? 
William Deloney 
Phoenix, Arizona 


For starters, the Productivity section of ev- 
ery issue of PC Magazine contains exam- 
ples and explanations of batch files de- 
signed for all kinds of jobs. Over tine, 
these columns provide the best program- 
ming examples available anywhere. 
However, since you are looking for ma- 
terial organized according to a lesson 
plan, I have several suggestions. First, be 
careful when you buy books on DOS. 
Stand at the book rack and take time to 
look at the level and style of the books. 
There are several good ones. One you 
might choose is The MS-DOS Handbook, 
written by Allen King and published by Sy- 
bex. Van Wolverton's original book, Run- 
ning MS-DOS, is also a good starting 
point. Despite its alluring name, I was dis- 
appointed by Tricks of the MS-DOS Mas- 
ters, written by Angermeyer et al. and pub- 
lished by Howard W. Sams. It has great 
shelf appeal (even at $24.95), but we sel- 
dom find answers to our questions in it. 
But overall, books are a dull way to 
learn DOS. Two other alternatives are 
more expensive but also more effective. 





Learn-PC Video Systems (tel. (800) 
LEARN-PC) markets a package of three 
videotapes called DOS for Hard and Flop- 
py Disk Users with several good sections 
on batch files. The package includes dem- 
onstration disks and guidebooks that are 
used along with the taped presentation. 
Five hours of instruction plus practice 
make savvy DOS users out of novices. 

Once you buy the tape set, youcan use it 
over and over again to train new people. 


That's good because it costs $895 in VHS | 


or Beta format. 
A much less expensive aid is a clever 


program from Boston Documentation De- | 


sign (tel. (617) 965-5399). lis BOSTON 
.DOC for MS-DOS is a memory-resident 
program that (the manufacturer claims) 
equals a 250-page reference manual. For 
$34.95 (and the loss of 120K), you get an 
on-line reference with fast lookup, excel- 
lent explanations, and cross-references 
that is always handy when you need 





= Once you buy the DOS 
tape set, you can use it 
over and over again to 
train new people. That’s 
good because it costs $895 
in VHS or Beta format. 





it. BOSTON .DOC includes on-line expla- 
nations of the use of %, >, >>, and many 
other batch file commands, We use it and 
like it. 


GARBLES AND OVERRUNS 
I'mtrying to run the VAX editor EDT, and 
Ikcep getting parts of escape sequences on 
the screen. The data on the screen is gar- 
bled. My terminal emulation package re- 
ports that I’m getting ‘‘receiver over- 
runs," 

Randy Grimm 

Peterborough, New Hampshire 


A receiver overrun means that a character 
from the host computer was lost. If an es- 
cape character was lost, the remaining 
characters in the sequence are treated as 
normal data displayed on the screen. Re- 
ceiver overruns are often caused by memo- 
ry-resident software that holds off inter- 
rupts for too long. Since most high- 
performance terminal emulation software 
is interrupt driven, turning off interrupts 
Jor more than'/1.000 of a second means you 
cannot reliably communicate at speeds of 
9,600 bits per second (1,000 characters 
per second). | recommend renaming your 
AUTOEXEC.BAT and CONFIG.SYS files 
and rebooting your PC to see if dropping 
out added drivers, environments, and 
memory-resident programs clears up the 
problem. 


HOST-INITIATED FILE TRANSFER 
Your review of the DEC VAX as a file 
server for MS-DOS PCs (‘‘Making Con- 





nections: DEC Meets DOS,”’ PC Maga- | 
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zine, September 29, 1987) was very use- 
ful. I'd like to have our DEC VAX com- 
puter access a number of remote PCs and 
download files at night. Are you aware of 
any particular brands of software that 


might support this kind of thing, or would 
it be necessary for me to write a custom ap- 
plication? 


Products such as PCTerm, by Crystal 
Point, SmarTerm 100, by Persoft, Cross- 
talk, by Microstuf, and Reflection, by 
Walker Richer and Quinn, all provide for 
unattended operation, including reception 


Jerome Landry 
Montgomery, Alabama 


tke this Russian Doll, o coreful 
inspection of MIRROR II will 
teveol layer upon layer of 
caretully crafted features designed ta 
prowde you with the best solution ta 
today's and tomorraw's data communi- 
cahon prablems. 
MIRROR II (the Crosstalk® SuperKlone) pro- 
vides a superiar reflection of the best in Crosstalk 
XVi®, at fraction of the cost. MIRROR Il comes com- 
te with o superset of the Crosstalk XV1° Script language. This Scripting capability and 
MIRROR II's background communications mode gives you the power to fully automate 
your PC communications, and the freedom to use your PC for ather tasks while sending 
or receiving data. 
* Background communications mode (call or answer} 
* File transfer protocols including Xmodem (Batch, CRC or Checksum], Crosstalk®, Hayes®, 
Ymodem and Kermit 
* Terminal emulations for DEC VT- 00/52, 18M 3101 (character or block mode), Televideo 
910 / 920 / 925 [character or block mode], Adds Viewpoint, ADM-3A, Data General 
D210, ANSI and Honeywell VIP7200 
+ Learn mode for the automatic creation of auto- MIRROR IL 
logon Scripts 
+ Full screen Wordstarlike text editor 
* Site License (the cost elective way ta standardize} 
* 60-Day, No Questions Asked Money-Back 


Guarantee 
To order, call Toll-Free: 


569.95 1-800-634-8670 


(In Florida call 904-878-8564) Visa / MasterCard /COD $5.00 for 
Shipping and Handling ($8.00 for COD orders} Flanda residents 
please odd 5% soles tox 

MAIO i ond Sabtione ore Coa ela ee /Me 
tered odernork of International Business Machmes 

frodemark of MicroPre. 

inserts of Dog Commarcanar Acie be / Hays gue veer 
of Hoyes Momcempuier Products 





rrVve 
Tallohassee, Flonda 32301 
Telephone (904) 878-8564 
Telex 6714280 KLON 
MERROR.W is deugred ber vee on IBM end 00% com 
Potible mrecsocomnppyiers finchding the (BM PS/2 tre) run 


ning MS-DOS / PC-DOS 2 
protected 
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of files. The PC must be turned on and run- 
ning the terminal emulation software. De- 
pending on the implementation, the host 
computer may issue commands on the PC 





» I'd like to have our 
DEC VAX computer 
access a number of 
remote PCs and download 
files at night. Are you 
aware of software for this? 
by sending special character sequences to 


the communications software. If the PCs 
are remote, you will have to configure the 


| modem to auto-answer. You still have to 


find or write the software in order for the 
host to dial the modem and initiate the con- 
nection. However, it is likely that a version 
of Kermit is available for your DEC hard- 
ware-and-operating-system combination. 


SOFTWARE LAN-ANALYSIS TOOLS? 
Over the past few months you have written 
some great networking articles for PC 
Magazine. I’m impressed with the depth 
of the articles and the amount of informa- 
tion. 

The company that I work for writes 
networking software for the factory envi- 
ronment. The factory network poses some 
interesting problems. The problem we are 
most concemed with is electrical noise on 
the network cables from the machines 
around the workstation. 

We would be interested in any informa- 
tion you have about noise on the network 
cables, diskless workstations, and fiber- 
optic LANs. We also need to know about 
software LAN-analysis tools. The Ether- 
net Analyzer is a little overkill for us. 

Jay Taylor 
Eden Prairie, Minnesota 
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INTRODUCING THE G/ETHERNET ane 


VERY STANDARD 


Plug-compatible with other Ethernet® LANs. 


VERY FAST 


And outperforms the competition every time. * 















Gateway G/Ethernet 542kBps 
3Com EtherLink™ 
3Com EtherLink w/EtherLink Plus™ 523KBps 
Novell NE-1000 
Novell NE-1000 w/NP600 448KBps 
Western Digital EtherCard PLUS™ 

You want standards, Now the developer of y tions solutions company — support enjoyed by 
G/Net™ one of the most popular PC LANs in the { comer ~~ Over 100,000 satisfied G/Net itsers. 
industry, has introduced G/Ethernet. It meets all = G/Ethernet is available froni your local 
the specifications of the IEEE 802.3 networking = Gateway reseller right now, with virtually 


standard. And because it follows the stand- ie all versions of Novell Advanced NetWare. 
ard, G/Ethernet is plug-compatible with . And because we were the first LAN 
most Ethernet cards. vendor ever to run NetWare, nobody 
You want speed. With Gateway’s supports NetWare better than we do. 
G/Ethernet, you get the fastest Ethernet We've got what you want. And we've got 
on the market today. As much as 339% proof. Use the coupon below today to send for 
faster, and that’s without the added cost and our FREE G/Ethernet Performance Comparison 
complexity of special file server cards. We en- Testing Report. See for yourself how G/Ethernet 





gineered G/Ethernet to its maximum capacity outperforms the competition. 

so that it’s capable of handling heavier network 

loads than most other Ethernets. 1-800-367-6555 
You also want expansion capabilities. So G/Ethernet is (714) 553-1555 in California 


fully compatible with Gateway’s complete line of wide area 


communications products. Using our multi-user gateways, Oateway 


you can connect G/Ethernet users to a variety of micro, ‘cat 
mini, and mainframe resources virtually anywhere in the oe moc 














world. And you can easily bridge G/Ethernet to any num- 2941 Alton Ave » Irvine, CA 92714 
ber of Advanced Net Ware®based LANs using G/Remote opsste ne tin 6/Esberns Pheform ae agen Testing 
™ forma 

Bridge’ 2 [Report as well as some more information on the G/Ethernet LAN. 
And you've always wanted support. With G/Ethernet, i i 

you get more than just a great LAN. You also get the best Name - ~ Title —_____. 

support service in the business from a total commu nica- | Company — — _ | 

Performance scores bused on 10-nods LAN tests using Novell PEQFORM2 benchmark program Your ] Address ——=- ] 

actual performance will vary vath size of LAN configuration, and applications i/Net, G/Ethernet, and 

G/Remote Bridge are Lrademarks ¢f Gatexay Communmcauons, Ine Ethernet is a registered trademark ] City — State Zip 

af Xerux Corp NetWare is a registered wademark of Novell. Ine EtheeLink and EtherLink Plus ure 

trademarks of 3Com Corp EtherCard PLUS is a trademark of Western Digital Corp Copyright © 1987 Ronee — PCM205 

Gateway Communicauions, Ine All rights reserved, — ee ee ee ee ee ee ee ee ee ee ee ee ee 
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DO NOT DISTURB: 


When it comes to AC power, 
computers need peace and quiet.... 


UNINTERRUPTIBLE POWER SOURCE 











Shield your computer and irreplaceable data from all forms of power 
disturbances including blackouts, brownouts, sags, surges, spikes and 
noise with the continuous protection provided by UPS systems from 
American Power. 


© For file servers, UNIX, CAD and PC applications 

® Ultra-compact desktop design for easy placement 

© Phase-synchronous transfers for the smoothest and most 
consistent switchover possible 

® Models available from 300 to 1200 Volt Amps for computers 
from micros and supermicros to minis 


American Power Conversion Corporation 
89 Cambridge Street © Burlington, MA 01803 © 617-273-1570 


Unix is a trademerk af AT&T Bell Labs 
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PRODUCTIVITY 
@ CONNECTIVITY CLINIC 


Mr. Taylor, vou take a chance with either 
Ethernet or ARCnet in the factory environ- 
ment, Double-shielded coaxial cables are 
available, but if reliability is what you seek 
(and what your clients should be willing to 
pay for), then fiber-optic products from 
Codenoll (Codenet), Pure Data (ARCnet), 
and Proteon (ProNET-10 p320x) are the 





m You take a chance with 
either Ethernet or 

ARCnet in the factory 
environment. Double- 
shielded coaxial cables are 
available, but fiber optics 
is more reliable. 


right answer. See my reviews in ‘‘Making 
Connections: Fiber-optic LANs'’ (PC 
Magazine, January 12, 1988). 

In “Making Connections: LAN Analyz- 
ers’’ (PC Magazine, December 22, 1987), 
we reviewed LAN analysis tools, including 
3Com’s EtherProbe Network Utility, a 
software product for analysis of Ethernet 
networks. See ‘‘Equipping Your Network: 
The LANstation Alternative’ (PC Maga- 
zine, May 26, 1987) for the full rundown 
on diskless workstations. You are going to 
force me to publish a ‘‘Connectivity In- 
dex.” 


NETWORK YOUR QUESTIONS 
Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we're unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr.. via MCI Mail (be 
sure to use Derfler’s box named CON- | 
NECTIVITY CLINIC). a 
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PC Magazines Direct Marketing 
For PCP 5 
Connection tise 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year. 


You buy direct because it’s con- 
venient, because you Know 
exactly what you want and 
., don’t need any 

hand-holding. 














Y COMPLETE 12 MHz 
ZERO-WAIT 286 SYSTEM 


WITH 32MB HARD DRIVE! 


Can you believe it? Yes you can! 

32 MB hard drive. 12 MHz ZERO Wait State. Fully AT 
compatible. Our complete '286 system ready to plug in and 
fly right out of the box! At the amazing price of only 
1,295.00! 

How is it possible? By buying direct from the manufac- 
turer that’s how. ZEOS International offers you the finest, 
best-backed fully AT compatible systems available . . . at 


And every ZEOS® system is fully assembled, burned-in 
and tested in our own laboratories. We would like to build 
one for you. Give us a call today! 


OTHER ZEOS OPTIONS: 

@ Basic System Only: Everything except a hard 
drive. $995.00 

@ Complete 77MB hard drive system! Only $1,595.00 

@ EGA Upgrade. 14” EGA color monitor with ZEOS 


factory direct prices. SuperEGA card. Fully tested. Add $495.00 

We think you'll agree, this is the very best value you'll @ Many other drives and options available. Call 
find anywhere. for details. 

Compare not only our features but Mothert is! 
the ZEOS” Customer Assurance Pro- ONtY pipe A ‘386 or 
gram as well: 1. Full refund within 30 80386 mot! 
days if you are not absolutely satis- al fot cecey heed 
fied. 2. One full year limited warranty Plus on board options include Wei- 
on parts and labor. 3. Federal Express — tek 1167 Math Co-processor, 80387, 
replacement of any failed parts for 80287, FDC and SCSI HDC. Ideal for 
your first year of ownership. Call for SE EE re Oe 
complete details! 395.00 


STANDARD FEATURES INCLUDE: 

@ 12” High Resolution Amber Screen 
TTL Monitor with Tilt & Swivel 
|_base. Easy on the eyes! 


@ 80286 CPU Zero-Wait State Moth- 
erboard with 8 I/O slots and socket 
for 80287 Math Co-processor. 

@ 6/12 MHz Dual Speed, Zero or One 
Wait-State Hardware Se-_ 
lectable, Phoenix BIOS! 499 


@ Deluxe AT-style Case, 

| Security Keylock, 
Reset Button, 

| LEDs. 


Full 101 key AT- 
style Keyboard, 
Mechanical Tactile 
with Pleasan| 


pare 


AT in a registered trademark 
of IBM Corporation 


Due to currency fluctua. 
tions and other factors 


beyond our control, prices SEE LY £ ¥ +4 
are stibject to change 


without notice. 
In Minnesota Call: 612-633-4591 
FAX Orders Dial: 612-633-2310 


am Ce) [Con] 





aS 


Bi 
MITT 


rv Adie tt TT 4 , 


ORDER NOW TOLL FREE 
800-423-5891 





@ Heavy Duty 200W Power Supply. 


@ Real Time Clock/Calendar witli 
Battery Backup. 


@ 512K Memory expandable up to 
1MB on the Motherboard. 


@ Hard and Floppy Drive Controller, 
@ Serial and Parallel/Printer Ports. 





Buy As = 


paeu HE 


INTERNATIONAL, LTD 


530 Sth Avenue NW, Suite 1000 
St. Paul, MN 55112 
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*NEC MULTISPEED * 


MultiSpeed EL 


* NEW Multispeed HD with 20MB ..... 


SYMPHONY 3.5"/With Any Laptop 
METRO 3.5"/With Any LapTop ........ 


AST PREMIUM 286/80 

Other Models. 

NEC MultiSpeed EL 

MultiSpeed HH w/20 MB . 

NEC 1200 Ini Modem .. 

With Leptop 

NEC Carrying Case . 

With Leptop 

Extra Nicad Battery 

With Leptop ... 

TOSHIBA T1000 

73100/20 With Cerry Casa ‘2849 
w/ LOTUS Symphony & Metro 2949 
Toehiba 1200 Bd Int Modem .. 329 
With Laptop . 300 
Toshiba Floppy Link . 169 
With Leptop . (50 
T3100 Numeric Keypad . eo 
With Leptop 


Brooklyn Bridge . 
With Laptop 
Laplink/with laptop 


WYSE 266 
WYSE 368 .... 


* All Drives Shown Are internal * 
FUJITSU/TEAC 90 day warranty 
360k/1 2 Mb 

Grey Fece Plete - Add.. 
SEAGATE: For PC/XT HALF HT 

40 MB 1/2 Hi 40ms w/cont, cebles & 
partitioning softwara 

* PRO KIT 20/30 MB... 275/295 * 
Fully Pretested, PRO KIT includes 
controller, ceblee, deteiled & 
uetrated 100 page manuel and 
tormat/utility ew One yeer warranty 
PC/XT Ming Kit & Fitler Plate .. 10 
» For AT w/partitioning software * 

* 40 MG Helf Ht 40 ms 

AT Mounting Kit cic O! 


MOUNTAIN DRIVE CARDS 
20 MB 


30MB ... e. 
* PLUS HARD CARD * 


20 MB - Single Siot $25 
40 MB - Singla Slot 175 
WESTERN DIGITAL FILE CARD 
Includes Festback & X-TREE sw 
20 MB FileCerd t 1/2 slote .... 399 
30 MB FilaCard 1 1/2 slots .... 429 


99/129 | 





, 399/349 
. 69/49 


x TOSHIBA « 


With LOTUS Symphony & Metro ...... 


| 73100/20 
| 
' 





| * SHARP FAX MACHINES * 


SHARP UX-30/UX-80 
| SHARP FO-150/FO-210 ... 





ALPS PRINTERS 


* ALO 200 Color, Narrow 

18 pin, 200/100 cps 

24 pin, 240/120 cpe 

* ALO 300 Color, Wide 

18 pin, 200/100 cps 

24 pin, 240/120 cps .. 

Trector ALO200/300 

Ribbon ALO Black/Color ... 

* P2000 9 pin, 250/125 eps, Wida 
Ser & Per w/Trector 699 
* P2100 19 pin, 400/200 cps, Wise 
Ser & Par w/Tractor 112: 
* P2400 Color, Wide w/Tractor 

18 pin, 250/125 cpe 929 
24 pin, 360/180 cpe . 


CITIZEN 15/25 


» DICONIX 150 InkJet Parailet * 
w/3’ cuetom cable 

With any LapTop .. 

* NEC P2200 - Per. 


» CPS Color- Par . 

* P7 - Par 

* CP7 Color - Par 

Uni-O1 Trector tor P2/P6 . 

Bi-O1 Trector tor P2/P6 .. 

Uni-Di Trector for P3/P7 . 

Bi-O1 Trector tor P3/P7 

Cut Sheet Feeder tor P2200 ... 

Cut Sheet Feeder tor P2/P8 ... 
Cut Sheet Feeder for P3/P7 . 

* OKIDATA 192 PLUS IBM ‘325 * 
* 193 PLUS IBM 465 * 
PANASONIC 1080 i/10921 159/299 
* 1592/1595 369/419 « 
* QUADLASER LS1101 .... 1999 * 
» TOSHIGA 321SL .. ++ 479% 
.. 498 
KENSINGTON Printer Stand . ate 
* with Printer 


ARCHIVE OIC 40, Uses OC 2000 

+ 40 MB internal XT/AT ....349 * 
* 40 MB Externat XT/AT .... 479 * 
MOUNTAIN OIC 40, Uses ‘oc 2000 
* 40 MB internal .. . 379 * 
» 40 MB Externat . 499 « 
EVEREX 60MB wide 02 controller 
* Uses CT600 Int/Ext .. 829/720 * 
Uses DC600 Int/Ext 

OC 2000 Single/Box ot 5 .. 
CT800/DC600 One/Five ... 


25/110 
30/135 


* LOGITECH AutoSync 

With Logitech EGA w/Mousa Port, 
LogiMouse & Peint Show 

With Genoe HiRes 

With Paradise VGA Plus . 

With Vege Deluxe 


MITSUBISH! Diemond Scen 499 + 
With Everex ME Ocluxe 9 
with Genoe HiRes 

With Paradise 480 

With Paradise VGA Plus . 

With Vege Oeluxe . 

With Vege VGA . . 839 
* Diemond Scan Tilt & Swivel 15 « 
* NEC MultiSync 1401 

With Genoe HiRes ... 


With Vege Detuxa . 

With Vege VGA .. 

* NEC MultiSync Plue . 

With ATIVIP . 

With Genoe HiRes 

With Paradise VGA Plus . 

With Vege VGA .. 

*SONY 1311CR-13" TrinttronColors 
» Remote TV & RGB Monitor 449 + 
Sony 1311to IBM Cable... 20 
* SONY Muilliscan aed 599 * 
With ATI VIP . ot 
With Genoe HiRes . 

With Peradise VGA Plus 

With Vege Deluxe 

Sony 1302 to IBM Ceble " 

Sony 1302 to Mec Il Ceble .. 


TAXAN 770 MultiVision plus 

With §57 Gold Cerd 

With Everex ME Deluxe . 

With Genoe HiRes .. 

With Peredise 480 .. 

With Vega Deluxe 

With Vege VGA 

ZENITH ZCM 1490 Flat Screen 649 
with Zenith 2-449 


EVEREX 1200 Int ee oM 
2400 Int/Ext w/BitCom . 
HAYES 12008 Internat 
t200 External 

For SmenCom Il Add 


PROMETHEUS 1200G ext .... 


TOUCHBASE SYSTEMS 
World Port 1200/2400 
With any Leptop 140/280 


ZOOM HC 2400 Int wW/SW .... 149 


95 
. 165/245 


259 





699/1099 
. 999/1199 


ATIEGA Wonder Enhanced .. 249 
With Multi Scan Monitor 

ATI VIP /with Monitor 

BOCA EGA/with Monitor . 179/140 
EVEREX Micro Enh Deluxa ... 199 
with Multi Scan Monitor 

GENOA SuperEGA HiRes 

With Multi Scan Monitor 
LOGITECH EGA Card & Mouse 299 
With Multi Scen Monitor... . 250 
NEC Muttisync GB-1 .. 

With Mult: Scan Monitor 
PARADISE AuloSwitch 480 

with Multi Scan Monitor 

Paradise VGA Plus .. 

With Multi Scen Monit 

TAXAN 557 Gold Card .. 

With Mult: Scen Monitor 

VIDEO-7 Vage Daluxe 

With Multi Scan Monitor 

Vega VGA/with Monitor 

ZENITH 2-449 .... 

With Multi Scan Monitor. 


KEYTRONIC 101 Keys tor IBM PC. 
XT. AT with Function Keys on top 
row, seperata Cursor Control 
Keyped end Numeric Keypad .. 99 
LOGITECH: Bus orSer 89 
All Logi Mice include PLUS Softwere 
» PS/2 Mouee 
Publisher Mouse Sar or Bus .. 139 
LogiPaint/LogiCedd 25/55 
MICROSOFT MOUSE 
* With Paint Bruah & Show Partnar * 
Bus or Serial 
MOUSE SYSTEMS PC Mouse 
* With Designer PopUp Menu + 
wee LIFE TIME WARRANTY ita 
Serial or Bus 


REPLACEMENT POWER SUPPLIES 

PC XT 150/AT 200 Watts .. $69/99 

DATASHIELD 

300 Wetts Beckup 

* 350 Turbo Backup . F 

500/800 Wetts Beckup ... 549/649 
# NEW Solid State 3" HI UPS » 

SS 400/700 Watts UPS .... 649/779 

KENSINGTON Masterpiece .... 

» Meeterpiece Piua 

» Masterpiece Remote 


* LOGITECH GRAPHICS SUBSYSTEM .... 
* FREE DELIVERY « 


* PREPAID ORDERS IN CONTINENTAL USA ONLY * 


Simply mail the check tor tha axact amount (CA edd 8%) es shown here with 
your ordar. Wa will ahip your order UPS Ground, FREE otany othar charges It1s 


MATH/RAM CHIPS 


64K RAM 120 ns Set ot 9 

256K RAM 120 ns Set ot 9 
8067-3 PC/XT 5 Mhz 

8087-2 PC/XT BMhz . 
90287-6 AT6 Mhz .... 
0287-8 AT 8 Mhz 

80287-10 AT 10 Mhz ve 
80387-16 tor 386 Machines .... 


Special pened mae $20 per order Air 
shipments add 10% {Min $50) For Printers & 
Monitors 30% {Min $150) Some ttams may 
be mora Credit card orders, add 5% to 


12605 HOOVER STREET, GARDEN 


POLICY Min order $50 Prices & availatelity subsect lo changa 
discount for aovance payment Personai/Co check: 

COO Orscover MC & Visa and 5% for Amex & 0; 
showroom of walkin sales Open acct PO min or 

Refused shypments subject to 8 20% charge (Min $50) Not r 


| thet simpla (credit card orders ere not considered prepaid) Bank check ordera 
| shipped immedietety Personal/Co checks delay shipment 2/3 weeks. 


pping charges vary Prices rallect 

1 2/2 weeks Add 2% (Min $5} far 
equires Cash of caster check No 
call for special prices All zales final 


ponsible for compatiDiily 


PICKUP HOURS’ Mont a 31o S$ pm PLEASE CALL FIAST FOR WORXOROER @. 





GROVE, CA 92641 


SUPER SPECIALS 


» PREPAID BY CHECK ONLY * 
» POSTMARKED GY FES ba 1986 + 
NEC P2200 Per 329 
OKIDATA 192/193 + 16M - 299/439 
PANASONIC 1592 - 349 
PLUS Herd Cerd 20/40 ... 499/749 
MITSUBISHI Oiamond Scan with 
purchase ot any display card .. 479 


Special handling charge $20 per order 
Shipping charges add 5% (Min $20) For 
Printers & Monitors 10% (Min $40) Some 
items may be more No COO orders. 


714-897-2100 


PLEASE REFER TO Ad # PC 815 









ington Computer Products gives you the 
est prices on IBMPCs... 


IBM AT 339 (smuxz) IBM PERSONAL SYSTEM II 


eee Model 30, 20 MB w/Monochrome Monitor 


w/Monochrome Monitor ... $3850 Model 50, w/Monochrome Monitor 
w/Color Monitor Model 60, w/44 MB and Monochrome Monitor 
Model 60, w/70 MB and Monochrome Monitor 
IBM XT Model 80, w/44 MB and Monochrome Monitor 
CALL FOR CUSTOM Model 80, w/70 MB and Monochrome Monitor 
CONFIGURATIONS w/Color Monitor add $250 


...and COMPAQ too! 





PACKARD BELL 


DESKTOP — 1 Drive 2 Drives, 256K ......... ceee B1595 
ea a a $2895 | Drive, 256K, 20 MB......... $1950 TURBO XT 
1 Drive 640K, 20 ae ‘ae $2895 | Drive, 640K, 20 MB......... $2025 5.5 and 8 MHZ switchable, 640K, 


PORTABLE Ill — Ram, floppy drive controller, 1 

1 Drive 640K, 20 MB ......... $3750 COMPAQ 386 pahiplenih aps mie 

W/40IM Bins. tertiniyiies 9 6c $4195 acaellac eee $4695 clock calendar, combination 
monochrome/color graphics 


Mode! 60-20 MHZ...........205. $5599 adapter. Monochrome monitor. 
COMPAQ DESK PRO Model 100-20 MHZ............... $7195 
1 Drive, 640K, 20 MB $1099 
Green or Amber Monitor ..... $1695 Color monitor add $200 


DRIVES & TAPES VIDEO BOARDS MONITORS 


360K Floppy for PC $99 SEAGATE HARD DISKS 
360K Floppy for AT $115 20 MB for XT (ST225). $289 
10 MB Tape for XT. $249 30 MB for XT (ST238). $309 
20 MB Tape for XT. $379 30 MB for AT (ST4038) $499 
20 MB Tape for AT. $379 40 MB for AT (ST4051) $599 
40 MB Tape for AT 40 MB for AT (ST251) . $399 
or Compaq 386.... $489 980 MB for AT 


AT! EGA Wonder 

Everex EGA Autoswitch.. $139 
Everex Edge 

Hercules Color Card 

Hercules Compatible 

Color Card 

Hercules Compatible 

Graphics Card 

Hercules Graphics Plus .. $179 
NEC GB1 $259 
Paradise Autoswitch 480 . $169 
Quadram Prosync 


EVEREX IOMEGA 
60 MB Internal .... $679 10+ 10 Bernoulli 
60 MB External ... $679 w/Controller 
20 + 20 Bernoulli 
w/Controller 
STB EGA Plus.. NEC Multisync ... 


PLUS hard card 20 MB Vega Deluxe SAMSUNG Color 


PLUS hard card 40 MB 
WESTERN DIG. 20 MB card 





FOR ORDERS & SYSTEMS QUOTES: 


Alctington rYolom-y.:m-1(0)-] 


Computer CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


qeveltiady ine. E SHIPPING 312-228-6333 
3025-E S. MALMO TECHNICAL Assistance 312-228-1470 


ARLINGTON HEIGHTS, iL 60005 Prices and Availability Subject To Change Without Notice 








Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRICES ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 FX 286E LQ 1000 LQ 850 EX 800 
$179 $439 $519 $489 $389 
FX 86E LQ 800 LQ 2500 LQ 1050 EX 1000 
$299 $399 $869 $669 $479 


PRINTERS SOFTWARE MULTIFUNCTION 
EPSON Crosstalk 7 BOARDS 


LX 800....$179 LQ 1050... D Base It! Plus .. 
FX 86E.... $299 LQ 1000... Framework... vee Everex Magicard 384K 
FX 286E... $439 LQ 2500... IBM Disptaywrite IV .. wee AST 6 Pack w/384K 


LO 800.... $399 EX 800.... Lotus 123 
LQ 850.... $489 EX 1000... Managing Your Money... AST 6 Pack Premium w/512K . $219 


Microsoft Word AST Advantage 

Multimate Adv tI AST Rampage PC w/256K .... $239 

Norton Utilities AST Rampage AT w/512K .... $339 

R Base System V Orchid Tiny Turbo $279 
293 w/Modute Smartcom Intel Above Board PC $249 
Pacemark Symphony Intel Above Board PC P/S .... $279 

Ventura Desktop Publ intel Above Board AT $329 


Votkswriter tt intel Above Board AT P/S $349 
Word Perfect 4.2 irma Board $695 


woe nor st sas 
$759 POXL AST 5251-11 Ptus Enhanced .. $599 


$879 P2200 
PANASONIC 
10801.....$199 1091! CHIPS 


Quietwriter tl ine 64K Ram Chips .......... 9 for $11 
Proprinter II ae 256K Chips 
Proprinter X24 ..... Plesaleiaveie: eras 
Proprinter XL 
Proprinter XL24 ...... Bougre 
HEWLETT-PACKARD 
Laserjet tl $17 











—— : —— e : —a 
| * ISSUE HIGHLIGHTS «x 
| AST RAMPAGE AT ——- NEC MULTISYNC MICROSOFT MOUSE SYSTEMS EPSON PRINTER STAND 
| W/2 MEGABYTES MONITOR BUS MOUSE MOUSE W/PRINTER PURCHASE 
$519 $549 $119 $99 $15 : 
EVEREX 300/1200 SEAGATE 30MB MICROSOFT 135 WATT : 
MODEM W/SOFTWARE HARD DISK KIT SERIAL MOUSE — POWER SUPPLY D BASE Ill | 


$109 $309 $129 $95 $389 | 


Mail-Order Electronics 


ORDER HOTLINE 
415-592-8097 


JAMECO COMPUTER KITS 


Jameco’s 4.77/8MHz Turbo 
IBM PC/XT Compatible Kit 
Part Ho. Description Price 


129K RAM (19 Chips). . 


JE1071 


SAVE $70.70! 
JE1005 (1BM™ PC/XT Turbo Compatible Kit). 


ALL OTHER INQUIRIES 
415-592-8121 
FREE! PC Write Word 
Processing Software included! 


Jameco’s IBM™ AT Compatible 
Mini-286 6/8/10/12 MHz Kit! 


a 


xa 
512K RAM (19 Chips). 
Baby steep Flip-Top Case. 


Reg. List $850.80 
SAVE $50.85! 


$799.95 


All above computer accessories may also be purchased individually. 


IBM PC/XT/AT Compatible Monitors 
12" Amber Monochrome — 
TTL Input, High Resolution 
$109.95 


14" RGB Color—cca Compatibte Amber/ 
Green/Color Switchable, 640x200 Resolution 


TTX1410... $279.95 : 


14" EGA Color — EGA/CGA Compatible, 720 
x350 4) Resolution 


14" Ultrascan Color -— caweca/Pac/ 
VGA Compatible, 800 x 560 (max.) Resolution 
4375M $579. 


IBM PC/XT/AT Compatible 
Graphic 
Display Cards 
JE1050 


JE1050 mono Graphics Card w/Printer Port (PO/xT/AT).... $ 59.95 
JE1052 Color Graphics Card w/Printer Port (PC/XT/AT).... $ 49.95 
JE1055 ca Card w/256K Video RAM (PC/XT/AT) $149.95 
JE1071 muttii/o w/Controtier and Mono Bomnis (Pon... $119.95 


Intel 

Above Board 286 
Memory Expansion & | 
Multifunction Boards } 

for IBM PC/XT/AT MaaezO ' 
MB4020 286 Above Board w/512K (Expand. to 2MB) 
MB4120 286 Multi Above Board w/512K (Expand. to 2MB) ... 
PB4220 2ms Piggyback Board for MB4020/4220 w/512K..« 


<< DATATRONICS 


2400/1200/300 
Modems 


+ Hayes command compatible - bed 
103/212 compatible aber g 
answer > FCC 


$369.95 
$399.95 
$279.95 


reed 

fanty > The 324008 1 include 
MexiMite Commumestion|s Sottware 
+ Tha 1200C & 2400€ do not include 


re 
«2. $ 79.95 
2400/1200/300 Internal Modem . . $174.95 
1200/300 Baud Extemal Modem . . $119.95 
2400/1200/300 External Modem . . $219.95 


U.S. Funds Onty 
Shipping: Add 5% + $1.50 Insurance 
{May vary according to weight) 
California Residents: 
Add 6%, 612% or 7% Sales Tax 
FAX 415-592-2503 
1/88 


= Jam 


10,20,30 & 40MB Hard Disk Drive 
Controller Cards 


B, 
Bete cet | JE1045 


JE1041 10/20/40me (PC/XT) Controller. . 

JE1042 30m RLL (PC/XT/AT) Controtler.. $ 99.95 

JE1045 10/20/40me (an 
[Hard Controtier. 


JE1046 some (AT) Controlter. . 0 
Additional IBM PC/XT/AT Add-Ons Available! 


$20.00 Minimum Order 
IBM is a registered trademark of 


‘Mau Orde Electronics Worldwide 


IBM PC/XT/AT Compatible Keyboards 


* Tactile touch keyswitchas 
+ Switch selectable 
between PC/XT or AT 
* Illuminated Caps Lock, 
Jum Lock and Scroll Lock 


GH10 07 thse $41 ike om 
Indicators 
* Manual Included 


Be seeiiee HH 
aaa ae a 
JE1015. 


* Enhanced keyboard layout + 12 function keys - Illuminated LED Indicators for 
Num Lock, Caps Lock and Scroll Lock * Separate cursor pad * Switch select- 
able between PC/XT or AT + Manual included 


JE1016 


IBM PC/XT/AT Compatible 
Multifunction and 
Input/Output Cards 


JE1060 input/output for POAT. cece eee eee eens $59.95 
UE10O65 inputvoutputtor AT... 0 cece ee ecnccacees $59.95 
JE1078 Muttitunction for POAT. «2.0. ee eee eee eens $79.95 


IBM PC/XT/AT 
Floppy Disk Drives 
and Controller Cards 


JE1020 s6oxe (pcacvan Drive $ 89.95 
JE1040 36oxe (pcx contro. $ 29.95 
JE1022 360Ks/1.2mB (AT) Drive $109.95 
JE1043 360Ke/1.2mMB (PC/XT/AT) Controller... 


Seagate 20, 30 & 40MB 


\ Half Height Hard 
ati eo. 


Y fn, Eee 
ST225K (Pictured) 


20MB Drive only (PC/XT/AT) . ae 95 

20MB w/Controlier (PCT) . . $319.95 

30MB Drive only (PC/KT/AT) ... $299.95 
Controller Needed) 


(Ru 
30MB w/Controlier (PC/XT/AT). . $339.95 
»- $469.95 
- $549.95 
589.95 


-$ 79.95 


«=. $159.95 
»- $129.95 


Prices Subject to Change 
international Business Machines. 


Send $1.00 Postage for a 
FREE 1988 CATALOG 
Telex: 176043 


©1988 Jameco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 94002 » FOR ORDERS ONLY 415-592-8097 » ALL OTHER INQUIRIES 415-592-8121 


CIRCLE 346 ON READER SERVICE CARD 










OUR PRICE INCLUDES 
Communication Software 
and 
RS-232 Standard Length 
Cable 










“desktalk II” 
2400 BPS EXTERNAL 
MODEM PACKAGE 

@ 2400/1200/300 BPS 

® Hayes Compatible 

e@ Auto-answer/auto-dial 









MODEMS | 


14” COLOR RGB 


Colorful & sharp for 
e 16 colors e@ RGB, TTL 


separate input @ 640 x 200 


resolution 


01-CM1464W. $ 2 3 5 ea. 


14” DUAL-FREQUENCY EGA 


Enhanced color and versatility for the new 


graphic stanaard. 


® Mode 1: 16 color 
6450 * 200 Fesolution 
e Mode 2: 64 color 
640 x 350 resolution 
@ RGB, TTL separate input 


signal $ 3 a9 


D1-CD1452M. . 


MONITORS & ACCESSORIES 






advaced text and graphics 










HYUNDAI 


12” Monochrome TTL 


Includes 
Tilt 'n Swivel Base 







While Quantities Last 


iS) 5 Ea., $+, 07-1210A 


$69 Each 1-4 
JUKO BOARDS 


For AT and XT 
Hercules Mono, Color 
Graphics (CGA) switchable, 
Green & Color Composite, 
Mouse port, Parallel Port, 
Light Pen.1 Year warranty. 
















€a.,07-G7A 








vatorts... PS 


1200/300 BPS $73 





D1-DTM 






ow aa 
smalltalk 
@ Internal half card 
@ Hayes compatible 
@ Communication software 


Meal t< a z aon 















AFFORDABLE PROTECTION 


Why buy insurance 
AFTER an accident? 












COLORADO 
MEMORY SYSTEMS inc: 


44 MB TAPE BACKUP 
Save Time, Money & 
Your Hard Drive 


For Internal $ 2 9 9 


3M DATA CARTRIDGES 
















DC-600A . $20.49 
pe-z0oxtp .... 578.64 
enna 516.67 


DC-2000 


MAGNAVOX 


14" MULTI-SYNC 
@ CGA/EGA/PGA 
e UP to 926 x 580 resolution 
® Green text mode 

display switch 


SA99 


14” RGB COLOR 


e@ 640 x 200 resolution 
e .41 dot pitch 
® TTL inputs 


D1-CM8S62... $ 2 59 
SUPERVISION 650 


with ECGA/TGA GOLD CARD 
e Super high resolution. CAD/CAM applications 
® 640 x 350 resolution. 720 x 400 TGA Mode. 
e 64 Colors. Dual EGA scanning 
e Power, Brightness, Contrast & Color Text Mode 
switch controis. 4 color choices 


D1-MAGMS ... 













































135. N. Brandon Drikenclansaielbaldtaer IL 60139 


a 
(1-800-872-3539) 


CIRCLE 382 ON READER SERVICE CARD 











For XT Only 
Muiti-dispiay and 1/0 
Adapter, Hercules Mono, 
Coior Graphics (CGA) switch- 
able, Green & Color Com- 
posite, Serlal Port, Paraltel 
Port, Clock/Calendar, Floppy 
Disk Controller. 

1 Year warranty 


$4 1 7 Ea., 01-G7B 


NSI BOARD 


EGA/CGA/MDA support for 
AT and XT. 3 year warranty. 


$119. 


PC TOOL KIT 


All the tools needed to service 
your PC'c parts, printed boards 
and peripherals, 


“7 


TONER CARTRIDGES 


H.P. LaserJet $94 









.» OT-EPIC 















Apple, Canon 
Laser Printers ... 
8223-TONER 


H.P. LaserJet 
Serles It 
8223-TONER2 


isco? Minimum Order e150 for 
customers. Sn 


INFORMA’ 

first time buyers: rice for prev! Ue 
blag handling add tional Visa MasterCard and Preoaid 
Orders acceoted Corporations rated 3A2 or better and 
governmene accounts are accepted on a net 30 basis 
0 0 orders under $500, add an additional $5 00 soecial 
ranging charge COO einer over $500, add an addi 

Nal $10 00 special handling charge Checks must be im- 
printed oe) in puyer sname and aadress we shio to tne 
AK, and HI orders add an additional 
ee to. the | ota order to cover the PAL and insurance 
No sales tax outside of tL All returns must nave prior 
authorization from our Customer Service Department 
4-342-351-9700) Unauthorized returns and refused 
snioments are subject to a 20% restocking charge All 
prices and soecifications are subject to change without 
notice (c) COMARK is an equal Oopertunity emoloyer 



























64K DRAM tn.5 129 


MONITOR STANOS 
MODEL MS-100 


+ TILTS & SWIVELS 


$12.95 
* STURDY PLASTIC CONSTRUCTION 
MODEL MS-200 $39.95 


« TILTS AND SWIVELS + BUILT-IN SURGE SUPRESSOR 
« BUILT-IN POWER STATION INOEPENDENTLY CONTROLS 
UPTO S 120 VOLT AC OUTLETS * UL APPRDVEO: 


a rs - cs 
a 


NASHUA OISKETTES 


54" BONES OF 10 om St” 08/00 SOFT SECTOR 
a” DS/DD 360K 

SMe" psp 12m SQQss 49C.: 39Cu 
3%" ps/oD 720K $1689 = BULK OTY 50 BULK OTT 250 


5a" OISKETTE STORAGE FILE 


HOLOS 70 5%" FLOPPIES 
* STUROY, ATTRACTIVE 
SMOKED ACRYLIC CASE 
* COMPLETE WITH HINOEO 
DIVIDERS 


VERSION FOR 3!2" " 
FLOPPIES AVAILABLE \ W 


$9.95 


$8.95 


2 WAY SWITCH BDXES $39.95 


» CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
» SERIAL & PARALLEL MODELS AVAILABLE 

+ ALL LINES SWITCHED 

+ GOLD PLATEO CONNECTORS & DUAUTY SWITCHES 


0 
6’ INTERFACE CABLES 

MEETS FCC REQUIREMENTS = 100% SHIELDED 

18M COMPATIBLE PARALLEL PRINTER 

CENTRONICS (MALE TO FEMALE) 

CENTRONICS (MALE TO MALE} 

1BM COMPATIBLE MOOEM CABLE 

RSZ32 SERIAL (MALE TD FEMALE) 

RS232 SERIAL (MALE TO MALE} 

CDILEO KEYBOARD EXTENOER 


JOYSTICK 51995 


SET XY AXIS FOR AUTO 

CENTER OR FREE MOVE 

MENT 

FIRE BUTTON FOR USE 

WITH DAME SOFTWARE 
» INCLUDES AOAPTOR 

CABLE FOR IBM 


SWITCHING POWER SUPPLIES 
PS-135 $59.95 © ‘ 


+ FORIGM XT COMPATIBLE 

+ UL APP, 135 WATTS: 

+ SV ISA, :12V 42a 
-SV_S5A,-12V 5A 

+ ONE YEAR WARRANTY 


PS-15D cous rove: SB9%S 
PS-200 $89.85 


+ FOR IBM AT COMPATIBLE 
+ 200 WATTS 
+ BV 220, -12V BA 
‘BV SA,-12V 5A 
+ ONE YEAR WARRANTY 


PS-A $49.95 


+ FOR APPLE TYPE SYSTEM 
2 SV SA,-12V 3A 

“SV 1A.-12V 1A 
+ APPLE CONNECTOR 


PS-1558 $34.95 


+ 75 WATTS, ULAPPROVED 
+ BY POWER SYSTEMS 
+ SV 7A, +12V 3A 

+12V 250mA S$ 300mA 


MONITORS 


+ IBM COMPATIBLE TTL 
INPUT 

* 12" NON GLARE, 
LOW DISTORTION, 
AMBER SCREEN 

«RES 7205350 

+ SWIVEL BASE 

* 1 YEAR WARRANTY 


$129.95 
MULTISYNG = cyvec © $549.95 


* ORIGINAL CDA EGA’ PGA COMPATIBLE MONITOR 


» AUTO FREQUENCY ADJUSTMENT 
* RESOLUTION AS HIGH AS 800 « 560 

EGA BY CASPER $399.95 
* 45 75/21 S5 KHz SCANNING FREQUENCIES 

*RES 6402200 350 * 31mm DOT PITCH 


+ 16" BLACK MATRIX SCREEN * 1S CDLORS FROM 64 


RGB BY CASPER $279.95 


* COLOR GREEN AMBER SWITCH * RES 640 «240 
* RGB 18M COMPATIBLE »° 14° NON GLARE SCREEN 
+ 39mm OOT MITCH + CABLE FOR IBM PC INCLUOEO 


MONOCHROME ey vuno4 $69.95 


* 1M COMPATIBLE TTL INPUT 
° 12 NON GLARE AMBER SCREEN 
+ ATTRACTIVE CASING WITH A TILT SWIVEL BASE 


TOLL FREE 


U.S. AND CANADA 
20MB HARD DISK ON A CARO 


* SAVES SPACE AND REDUCES 
POWER CONSUMPTION 

+ (OEAL FOR PCa WITH FULL 
HEIGHT FLOPPIES 

* LEAVES ROOM FOR A HALF 
LENGTH CARD IN ADJACENT 
SLOT 


$349 


+ 160 CPS DRAFT, 32 CPS NLOQ MODE 


sseereonen it 91995 


GRAPHICS 
$8.85 


+9 aS OOT MATRIX 
+ FRICTION AND 
PIN FEEOS 
+ VARIABLE UNE 
SPACIND & PITCH 
$7.95 


16M COMPATIBLE PRINTER CABLE 
REPLACEMENT RIBBON CARTRIOGE 


256K DRAM ‘sii: $295 


OISK DRIVES 


5¥a" SEAGATE HARD DISK DRIVES 


HALF HEIGHT 20MB 65ms $259 
HALF HEIGHT 30M6 65ms (RLL} S299 
HALF HEIGHT 40MB 40ms s469 
HALF HEIGHT 60M6 40ms (RLL} S649 
FULL HEIGHT 30MB 40ms $559 
ST-4096 FULL HEIGHT 80MB 28ms s895 


Ya HEIGHT FLOPPY DISK ORIVES 
5%" TEAC FD-558 DS DD 360K 
51" TEAC FD-55F DS QUAD 720K 
514" TEAC FD-55G DS HD 12M 
51" FUJITSU M2551 DS DD 360K 
5¥" FUJITSU M2553K DS HD 1.2M 
514" DS DD 360K 
54" DS HD 12M 
3¥;" MITSUBISHI DS, DD {AT OR XT} 


OISK ORIVE ACCESSORIES 
» HT MOUNTING HARDWARE FOR IBM 
MOUNTING RAILS FOR IBM AT 
“Y" POWER CABLE FOR 5's” FODs 
514" FOD POWER CONNECTORS 


ORIVE ENCLOSURES 

WITH POWER SUPPLIES 
CAB-2SV5 DUAL SLIMLINE FDR 54" 
CAB-IFHS FULL HEIGHT FOR 5.” 
CAB.2SV8 DUAL SLIMLINE FDR S” 
CAB-2FH8 DUAL FULL HEIGHT FOR S” 


EASYDATA MODEMS 


All models feature Guto-del/answer/redel on busy. 
power up séif test, touchtone or pulse dieing, built-in 
speeker, Hayes and Bell Systems 103 & 212A com- 
patible, full or half duplex, PC Talk ti! Communica- 
tions software with internel models snd more 


$9995 
$119.95 
$129 95 
$8995 
$119.95 
$69 95 
$109.95 
$129 95 


$2.95 
$495 
82.95 
81.19 


$49.95 
$6995 
$209 95 
$219 95 


——Stittes ¢ 


INTERNAL 
12H 1200BAUD CARD $69.95 
24B 2400 BAUD FULL CARD $179.95 

EXTERNAL 

(ND SOFTWARE INCLUDED} 
120 1200 BAUD 
24D 2400 BAUD 


$119.95 
$219.95 


COMPUTER CASES 


Attractive, sturdy steel cases fit the populsr sized 
motherbo Bnd include speskers, fecepistes, 
Bxpansipn siots Bnd Bi! necessary herdwere. 


eee 


MT STYLE FLIP-TOP 
MTSTYLESLIOE-TOP $39.95 
ATSTYLESLIDE-TOP $89.95 


« FRONT PANEL KEYLOCK AND LED INDICATORS 


JR. AT STYLE FLIP-TOP = $149.95 


« INCLUDES 180 WATT POWER SUPPLY 
« FRONT PANEL KEYLOCK AND LED INDICATORS 


$34.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 ¢ (408) 866-6200 
FAX (408) 378-8927 © Telex 171-110 


must include 


COPYRIGHT 1987 JDR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS. 
Ground and $3.50 for UPS Air. Orders aver 1b and foreign orders may require additional 
sipping charges—-please contact our sales department for the amount. CA. residents 

applicable sales tax. All merchandise is warranted for 90 days unless 
otherwise stated. Prices are subject to change without notice We are not responsible for 
typographical errors. We reserve the right to limit quantives arid to substitute manutac- 
turer Ail merchandise subject to prior sale A full copy of our terms is available upon 
request. items pectured may only be representative, 


THE JOR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES JOR INSTRUMENTS AND JDA MICRODEVICES ARE TRADEMARKS OF JDR MICRODEVICES. 
(BM (8 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CDRPORATION. APPLE 1S A TRADEMARK OF APPLE COMPUTER, 








ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 
FROM sea enion SS S@a ig al e 


Ye HEIGHT HARD CA DRIVES ‘2 HT HARD $ SYSTEMS 


aor AQ us °A6S 20 us 289 
“pay CARDS 60 MB $649 30 ws $329 


MCT-MGP onocHRomecraPHics §=$5 905 models ST-251 (40 MB) & Systems include Seagate height hard deve, 
TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 123 press on AG COME RLL) 5's” half heights drive controller, cables & instructions, Ait 
* SOFTWARE DRIVER ater colon GRAPHICS PROGRAMS TOR T 40ms access time! Orives are pre-tested & warranted for 1 year. 
ON A MONOCHROME MON S PARALLEL PRINTER PORT 


MCT-EGA ENHANCED ‘GRAPHICS ADAPTOR $ 44995 


po Berita IBM COMPATIBLE =f IBM COMPATIBLE 


COMPATIBLE WITH IBM COLOR GRAPHICS STANOAROS FROM MODULAR CIRCUIT TECHNOLOGY FULL ONE YEAR WARRANTY 
+ SHORT ELOT EUPPORTE ADB, COLOR & COMPOEITE MONOCHROME 
+ 40/320 x 200 RESOLUTION, LIGHT PEN INTERFACE MCT-TURBO ‘tuRe0477emHz: $9985 


«4.77 DR E MHz DPERATION WITH S088-2 & OPTIDNAL OW ee 


MULTIFUNCTIDN CARDS «FRONT FANEL LED EPEEO INDICATOR ANO RSSST conaee 
$7gas ATED ee | 


T-MF MULTIFUNCTION 
IF TWARE SELECT 
ALL THE FEATURES OF 6 PACK AT HALF THE PRICE z guoveet oF ENONMAL TURBD MODE OREO 


* 0-384K DYNAMIC RAM USING 41645 | 
* EERIAL, PARALLEL GAME PORTE, CLOCK “CALENDAR ‘cr xis | STaNORRD MOTHERBOARD sa7e 


MCT-5339—«87g8 
a 

MCT-MGMIO woxocnamicsvo $1190 MCT-ATMB swscowm  sg7ges Mf MCT 5338780 
varoom cork racecoumosrenvastentsion, I SAaamame sss area aa “saute sgronene fons 

« RUN COLOR DRAPHICE SOFTWARE DN A MONOCHROME MONITOR sevtbcn EUPPORTED, REEET SWITCH, FRONT PANEL EEG TEED TINDICA TORE oso 


MULTI YO FLOPPY $7995 SOCRETE FOR 1 MB OF RAM ANO 80287 * Baecea rg cunsoniene 
MCT-MID COMPANION FOR OUR MOTHERBOARDS 78 + BATTERY BACKED CLOCK MCT-506D $5 ges 
2 SUPPORTAUP TO 2 SCOK FLOPPIES, 720K WITH DOE 3.2 MCT-BATMB _ mini sczes 30,8369" 1 SOPWARE AUTOSENEE FOR XT OR AT 


SOFTW: 
445" « REPLACEMENT SOARD FOR XT STYLS CH. 
MIO-SERIAL 2nd SERIAL PORT 15 « OPERATE AT 6/10 MHz WITH UP TD 1MB DW EDARD e ERMATINEE 


MEMORY (ZERD Rf INETALLED) UTO REPEAT FEATURE 
MCT-10 MULTI 1/0 CARD $5985 Oe cocncr ron sozs? MATH CO-PORCSSSOR ieee aig 
USE WITH MCT-FH FOR A MINIMUM OF St OTS USED » BATTERY BACKED CLOCK MGCT-5150 or stvz avour 849% 
* SERIAL PORT, CLOCK CALENDAR WITH A BATTERY BACK: UP 2 UEEE chips 8 TECHNDLOGY Ch rie hee FOR RSLIABILITY 
2 
* PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR rite MCT-5151 xes1s:~ cau. $6908 


1O-SERIAL 2nd SERIAL PORT 15" 


MCT-ATMF = atmuttirunction §=— 19985 WHY BUY A SYSTEM FROM JOR? 


ADOS UP TO 3 MEGABYTES OF RAM TO THE AT 
* USER EXPANDABLE TO 1 £ MB DF MEMDRY I2$RO K INSTALLED} + RUILD UT YOURSELF AMO SAVE! * MOST ORDERS RWIPPEO IN 24 MOURR 


"MATME-SERIAL dng SERIAL PORT. MORRIE VOMEY can GUARANTEE (nx FoR DETAILS) + QUBLITY COMPONENTA RNO COMPETITIVE PRICES 
: ~ LEARW AROUT TE INNER WORKINER DFR COMPUTER — ~ TOLL FREE TECW SUPPORT IN TNE U.R. AND CAMROR 
MCT-ATMF-MC PIGGYBACK BOARO(NOMEMORY) ‘20° BARE OPATTY Mr cL EL s Ter ake dnd 


MCT-ATIO. MCT-ATFH fe eee a MOTs am 
dee teeta ron ies stench BUILD YOUR OWN 
ATIO-SERIAL 2nd SERIAL PORT ‘aan 256K KT COMPATIBLE 


MEMORY CARDS peomemeaane 
MCT-RAM ssxrawcano | $5988 If. 135 wart POWER SUPPLY 
A CONTIGUOUS MEMORY SOLUTION IN ASHOAT SLOT 
* USER SELECTABLE CONFIDURATION AMDUNTE UP TD E78R UEIND tA FU P-TOP CASE 
€4f & 256K RAM CHIPS (ZERD K INSTALLED) *« XT STYLE KEYBOARD 
MCT-EMS &xPaNceD memory CanD § $42985 HH * 360K FLOPPY DRIVE 
2. MB OF LOTWS INTEL MICROSOFT COMPATIBLE MEMORY FOR XT * DRIVE CONTROLLER 


* CONFORMS TO LOTUS ‘INTEL SME « USER EXPANDABLE TO 2 MB * MONOCHROME MONITOR 
. CePRNOEO CONVENTIONS MEMORY, RAMDIER AND $700! by 
MCT-ATEMS AT VERSION sae fim * GRAPHICS ADAPTOR aI Hi ky 
DRIVE CONTROLLERS FOR ONLY 548915 ae ¢ 


t 

MCT-FOC 3 Fiorevoiskcontroiien 9 $2905 ANYONE CAN BUILD A SYSTEM IN ABOUT fire 
QUALITY OESIGN OFFERS 4 FLOPPY CONTROL INA Sian SLOr 2 HOURS USING A SCREWDRIVER AND 

. RFACE: IP TD 4F jam MPATIO! 

J INTERFACES Ur TD 4 FDDs TO AN 18M PC DR COMP: OUR EASY-TO-FOLLOW INSTRUCTIONS! 


MCT-HDG = HanDbiskcontroiten $7995 
aE oe Near Gree cane cane amigos DEVELOPMENT TOOLS 


# DIVIDE 1 LANGS ORIVS INTO 2 SMALLER, LOGICAL ORIVES FROM MODULAR CIRCUIT TECHNOLOGY 
MCT-FDG-1.2 12ue rLopey conrnou.en $6895 I MCT-EPROM Procraunen $12900 


ADO VEASATILITY & CAPACITY TO YOUR XT PROGRAMS 2718 E 27xax EPROMS UP TO 27512 
+ SUPPORTE 2 DRIVE, SOTH MAY BE 360R OF 1 2 MED AAMMIND FORMA’ 
+ ALLOWS DATA TD FLOW FREELY FROM ATs TO ATs . “aNowoLTA More iin ke BS 
A COMBINE CONTENTS DF SEVERAL EPROMS 
MCT-FH FlorevHarocontrowten $43995 BB * or orcnenreizes 
‘SYSTEM STARVED FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN Eee coe Cn Ave ree ie noctare | 
+ INTERFACES UP TO 2 FDDs & 2HODs CABLING FOM 2FO0s & 1 HDD *“MICT-EPROM-4 agama rroesanaarn #169% 


Raetag Ae pag MCT-EPROM-10 10 enna Prosnammen *2090 


MCT-ATFH AT FLOPPY/HARD CONTROLLER $4 4995 MCT-PAL Pacprocnammen $6900 


FLOPPY HARD O'SK CONTROL IN A TRUE AT DESIGN 
* SUPPORTS UP TD 23G0R 720K 1.246 FDDs 
‘AS WELL AS 2 HDDs UEING STANDARD CONTROL TADLEE MCT-MP Processorproc. $19995 


PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! COPYRIGHT 1987 JDR MICRODEVICES 
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ACP’s Break thru Prices!!! 


Since 1976...The Nation’s TOP Computer Supplier 





{BM COMPATIBLE CARDS 


ee 
a 
ae 
» tek 
B 





Advantage PremumiAT nt Sxl 
AST om Secur 
AST MPT OK tee oe 


Combo Pius w/0K sinc 


Hercutes incolor Card 


1275.00 
e087 ie 195.00 
0287-4 105.00 
287.8 205.00 
00287 10 Pred 
0387 amon 
Tube EGA CALL 
i, Turbe 286 moe 
PC Turbo 206/ 1Mb. 725.00 
Jet 206 PC la 









QUAOAAM 


Setver Duaabad Ft PCIXT Grass 


Sonata PENT sce ene 
Quad EMS 1/0 + 256K 


EGA COLOR CAROS 


88h we index 
ah 


GEN 
Sipe a EGA id es 


Super EO He fon 
PARADISE 

WGA Plus (0S/2) 

VGA Professional 
EGA 480 Auloswitch 
VEGA VGA Board 
VIDEO 7 Vega Deluxe 








fave 10 Remote 13 as NECA Quick BASIL at 74 GoFTwane PUBLSI won T 
CARL poker tb S Gac Managing You Money 30 $418. Word We. iene trapmes20 peas Moraperket ey 1. 
a sarees 86. DAC Easy Payiolt $44 WCROPRO WORTON Fist Crsice 10 @8 Liorary 11 co 
3 96 Eureka ite 90 DAC Easy Accounning $7 Wortstel Pratesronal fe 4 $257 Commandes 48 ovmanrec 
178. Ture C19 n ‘We osiar 2000 Pros Ret 2 Dnitves 40 oS 8420 
AMERICAN SMALL RUSWESS — Retes TT Easy Exta Valve Pack (Easy Entra Ubiehes Advanced *S v.waKen carr wnee ci beneeTs, 
ComPuTERS® Superkay 11 . saci naar Vi PAPEREACH SOFTWane Parser Punisher Miciosom Acceis Benge 
Prodengn 128 $108. anooaneuno | ie wecrone We fapert 16 SSE 1 Loseret Option Mow OSC (EMS) babe 
AMSA, waptecs Library Neptecs t 186. oy 
Beet" me ecto! Boer ST Reames NE Bees Bree, | eal 2S 
: wer . 
ABHTON TATE COMPUSERVE paren s 2 wos tis. PeRsonice Mtl ole Mansriate hae 19 seen 
dase 18 ys 11 CALL Starter hit $32, 1G Genene CADDI0 FEB sows 05 130 Smorthetes 14 $47 oie Pius last in 8000 pce Commodore 
Framework € 11 CALL compuren associates 981 Dr Hale 74. Mesaoms 20 Ba. SeeMORE 10 a toate ‘Teles CALL FOR LOT 
Multmaie Advamtage = CALL Supercaic 4 S27H  SAVELIO Deven 41 eeed Pc Exc ¥e0. QUARTERDECR Camprdge Spr 
BORLAND CROSSTALE Come. UFevaces wes ManEMah( 41 208. Desqvew 20 $83. Anaiysi 202 “ SPE E CIAL 
Turbo Tulur 20 $25. Crossiaie 3v/v 361 0 es, Volkswister Deluse Must ons. 40 325. Expanded sno 8 
urbe Database Yooex 12 41 Croxstatk Mark (10 yaa. Notkswiter 310 148 Ceompte 50 29% Menage: 10 3% Veniura Publesher aoe quarrae 149. 
# No Surchaige for VISA or Mastercard OUR POLICY 


7 Advanced Computer Products, Inc. 


Mell Order: P.O. Box 17329 Irvine, cag2713 for Fast Service 


Retail: 1310-8 E. Edinger, Santa Ana, CA92705 Order hy Phone! 





WESTERN OIGITAL 


accen oral Stare: Kit 1008.90 
jar Hub 





eterno 
peeaiee ie 





SOAAn Beall TH $120.00 
722C Eni 445.00 
i, ‘wt ring 280x800 888.00 
rif WYSIWYG: $1196.00 
WEC—2%. 

Muthsyach Ul 

GB 1 Adpli Card 640x480 315.00 
MULTISYNC Plus 35° S50X720CALL 
MULTISYNC XL 19° CAD/CAMCALL 
PRINCETON 

9.9" AGB. $a1900 
O12 12" RGB 445.00 


IX t2E 12" EGA 498.00 
MAXI2 12° Amber TH 148.00 


sony 

9311 CGA Monitor w/T¥  $ahoo 
12 Moutiiscan 10240766 = 672.00 
1303 Muttiscan/WEC Como 89.00 


3h Floppy Mb wiki = 118.00 
Wyse 
WYSE WY700 1280x800 $7en00 


BEST BUY Monitors 


186.00 
EGA 308.00 


Revel 
TIL Green/Amber 96.00 


Zenith Composite Ambar $9.00 
Zenith CEA Color SALE 719.00 


WYSE 3 Tei menal $223.00 
WYSE 50 Terminal 300.00 
WYSE 6D Termenat 15.00 


Panasomec FAX partner CAL 

Gulfstream FAX Card CAL 
; ) 

cp} 

Mi 
i 





FUP M FILE SALE 
Price Breaktiru SAVE 00%! 
ENE Wine XT (00 S014 68 
ENF Maxi (100 514°} 

ined os cae 


ear uO 3K9 
rv Printer Stand 
Sel a hg 
ENE Mine XT (50 516") 
S's" Dusk Box 


eesecisoin.. . 


BULK 
DISKETTES 











2 Ye, Werrenty 
1200 RS-232 External sze.00 
eae wiSMARTCOM {int ) pone 


2400 RS-232 External 
3400 wr SMEAR TED (ot | 4700 


MUGENT — 5 Ye Warrenty 
Pocket Modem 12008 
pita Tt 


{B00 Bad Moser en 
Sheer 

















































Seral Mouse/Show Partner 127.00 
Mach 10 with 
‘Windows and Mouse 800 


o 


1 a02n6 CPU Documeniuron 

2. 8/10 MHz Keyboara g FCCIUL Approved 
Selectable 4 One Yaar kienited 

3 beet Le Espandabte Warranty ae ere INSTRUMENT 
to 

4: Norton™ $) 101 Add-On Speciais! DMP 38 or $2 


Ds 
Ste TT HDTD Amber Mono System $1048 
Controller Mono Syston 


lets 
pape 


gai fi 


(001 Keys) 


‘Wi20idb (6Smsl we SB in a8 sie 
UES om ones 
* 
0 2 st Pew Supoy EGA Colo System 1388 FLOPPY OISK ORIVES 
@ Hardware Reset Switch EGA System [aM Drives is e000 
10 Ean Expaesion Slots SMD oma teen | Teane ROMO BEAT RO "eae0 
11 Enhanced Keyboard /00Mb (282) . & 
oo 


s8ks 


HARO OISK ORIVES 
XT TURBO 


© A77/0MHz Saitenada Riuuoricre “Sense 


© 0K expandable to 640K le FrieCard 20 Western Digital pry] 


© XT/AT Deluxe Keyboard 
© Buns ail Mayor sattwore Fe mnitel 1200 BAUD | scrrd20 Wester Duda) aonce 


®2inc lied Modem/Multicard Tondonswo - Ste.0¢ 


1 | © 150W Power Supply y We 0 = Sian xi SuvevsiensTz25 sano 


= Phoenix B10S written for 18M SOMb XT Subsystem St238. 400.00 
SOMDAT 40MS S738 ae8. 00 


a rH 

Price 288. 40ND AT 40MS NEC 5088 S008 
; . Cai for Hegher Stor Drives! 

Amps: More Sys US DEVELOPMENT ne 

ye caro ois. HACK UP STORAGE 

FOC 236K 40M Hardcard 


i Metre et 
OEM SPECIAL Buys! SAVE! 


thenn F512 245 34" ua 
Jopstar® 88 PC 


Takgrass 1020 XT 

Telia 983 W20-AT 

Taligrass 0206 XT 
esa mga MD 


MOULLIS 
Bernoote Zoe Satna} 
Topstar® 286 Deal! | Bernouti 2 Dual Sweat 
Saree ianitts Sees 
10 bse fi 
‘or on. and conttaller * Second 
$790. EACH. 


Guye momtat oplion 
DISKETTE PRICE BREAK. THRUI 3 
at i 85 3M DATA 










3800 Ae 


14 $300 10.08 ibaa ihe 
a ed CARTRIDGES 
Sue mM 71 ns nes = = 
1/2" $300 12.06 13.75 12.88 18.00 10.95" 
1988 7. 


TOLL FREE 


800-854-8230 


CAResidents 714-558-8813 
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BEST BUY 
AST 286/386 omens 


Pi olla 
gee Oy Ihe 
eesonTe ferga 20 


LASER PAINTE 
pasetia Laserioa @ 


fpen nay 
Laserjet Seres 2 
AST Turbo Laser 








16100 (135 col 300 cps) CARL 
ER 288e (36 col cps) 
FX 86¢ (24pm 200cps} «CALL 
40-800 21pe S0cps) = aza.00 
LO-1000 (24 pin S0cps) «015.00 
£02500 a pon 400 cps) 





PRINT BUFFERS 


$C 100 256K (paratte!) 6148.08 


Ol Par to bore} 
‘NC 302 Par 10 Ser Com 
NC206 Switch Box 3636-AB Stee 
NC20t Switch Bos 2525-AB 3408 
Buffalo SX Mulb-Connect 408.08 


Fhp-Saft {to 75 disks) 
ase Disk Holder 








* Volume puichasing agreements avartable 

© Orders subject lo availatiidy © Supply hemted on certan stems 
© Pricing aubyect bo change withoul nobce 

© AGP Reta Store pricing may vary Not responsible tor typos 


ASK FOR GILLES, DON, TODD, MIKE OR MARK 





NAME 


Uh Robotics /sranp 


2400 BAUD | 9600 BAUD 
ony 109 ONLY 400 


VENTEL| 3MB | GENOA 


PS/2 MODEM | EXT. MEM. /800 x 600 EGA| BPS MODEM 


$269 | $249 


OIGI-BOARD 1 MB SUPER HI-RES EGA/VGA 
4.& 8 PORT RS-232 FREE MOUSE! 


$299 


2400 HAYES COMPAT. 
INCL. COMM. SOFTWARE 


HUNDREDS OF OTHER TOP NAME PRODUCTS AVAILABLE 
ON OUR 24-HR rT DATA LINE (805) 656-0379 (8/1/N | Open 


TELEPHONE TODAY (805) 
aa 


ee 650-0188 


3037 GOLF COURSE DR. ¢ VENTURA, CA 93003 ¢ VISA e M/C © AMEX 
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A Challenge To 
Our Advertisers... 


Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC Magazine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their needs. 


Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year! * This is an audience that is responsive. 


With 15% off the general advertising rate, and a circulation of 500,000 
brand specifiers, you can’t afford not to be here next issue. 
*Starch Study, July 1986 


One Park Avenue 
New York, NY 10016 
(212) 503-5100 








@ division of MCSS, inc Computer & 


RDWARE 
— COMPUTERS — ——PRINTERS — 
AST Prom 286 CALL AST Turbo Laser PS 2950 
NEC Multispeed . CALL Citizen 1200/1800: 189/174 
Sham Laptop CALL MSPO/M: Y 

Televidoo CALL Tribute 124/224 489/649 
Alon ST/Mege ST . CALL EPSON All Models 


—— MODEMS -——— 
Evercom 1200 9 

ALL. Panasonic 
169 1091/1092! 


89 1695/1524 
189 3131/3151 269/419 


— BOARDS —— Fe cag RIVES) TAPE 
Aufoewiich EGA 480 85 Seagate 20MB Kit l 
Poradise Basic EGA ie Seagate 30MB Ki. 
EGA Wonder 239 Seagote ST251 
‘Genoa Super Hi Ros 249 Pius Hardoord 40 

fag VG 329 Bemoull Box 

89 Archi XL40MBTope 339 


300 OTHER HARDWARE’ 


AST Hot Shot/286 
Quadboord Mode! 30 
Quodboard P5/O. 
Abow Board 286 

tn Boord 386 


fj O&A 209 
_ — Word Portect 
Byline ORARHICS 195 Word Pertact Bwcutive 
499 —— UTILITIES —— 
61 Quick Bosc/C 
529 Turbo poet /Basic/C 


165. Brooklyn Badge 
259 DS Bochup + 
63 Eureka 

95 Moce Utilities 
42 Metro 


56 Norton Guides 

59 Norton Utilihes Ady 
229 Top DOS 

195 Word Perfect Library 
69 Xtres Pro 

104 Statgraphics: 


Microsoft PS/2 Mouse 119 Whot's Best 


forCa Orders Tech Support 445-668-935 
Call or Write for Free Catalog 
PAYMENT: No Fee For Visa. MasterCard Cashier's Checks, 
Pettonal Checks with 2 week hold Qualified PO's CA 

orders add soles tax 

SHIPPING: UPS ground-2% of order §5 min UPS Bive-3% of 
order $7 min Printers, Monitors, Computers - Call for 
charges. 

AN Products New with full woranties, 

Price & avoHtability subject to change without notice. 


{THE BAY 





NES iN A DA Ni y| 
“ / Mt J 


584 CASTRO ST, SUITE 487 SAN FRANCISCO, CA 94114 
Software specialists since 198! 


PC MAGAZINE ae 26,1988 


COMPUTER SYSTEMS 


StU carr eancltg Waibe Tne aoe aond 
WE pn te Coupiowane SPEED: 4.77-6-8-10-12:16 MHZ. 
‘sTonacs: Room for up to 5 Half Height Drives or 2 Full Height 
a, POWER: 200 Watt Power Supply. 
y Style Keyboard. 


) 386/20 w/300MB HD.. 
) 386/20 w/100MB HD .. 
} 286 w/40MB 
iT 189 , DESKPRO 386 w/20MHZ, 60MB . 
O1 30 W/20MB .......... eeeeeee 585°" j DESKPRO 386 w/20MHZ 130MB 
fel 50 w/20MB .. iss* " PORTABLE Ill Model 40 


1 60 w/70MB ... 
MONITORS 


EK Color 722 . 


cecencenenenovnenerccese 


lu isync I JC-140 
Multisync XL 
Multisync Plus . 
{CETON Ultra-Sync 
i HX-12! 
NHX-12 Plus . 
N Max-12E . 
IN LM-300 .. 
‘Amber Monitor ... 


OMB Int. ibe nek Tape ie 
ual 10MB Cart. Drive w/Ctrl. ....... 
ual 20MB Cart. Drive w/Ctri. 
A Bernoulli |! 20MB Int. ne 
RWIN 120D 20MB Internal Tape .. 
1 145 40MB Internal Tape .. 
MINISCRIBE 3650 40MB 1/2 eight . 
WI640K, 12M2 Disk Drive, 20MB HD, Gas Plasma SCrB0N. sseeennneaneve 63,450°° | ™ con aap eu Full Heat 
COMPAQ PORTABLE Ill MODEL 40 es 
We40K, 1.2M8 Disk oe 40MB HD, Gas Plasma Screen. .. sistiaciomore a ss oe HOM ALL Full Height 
ee, o° | MOUNTAIN 5OMB Drivecard .. 
Floppy Drives, Super Twist LOD... scceccsotescnntessescessses 9 B. Hardcard 20 
NEC MULTISPEED E 0° B. Hardcard 40 - 
ToS OUTER ee se a Be 
SHIB/ ‘ ( ard Dis 
nite ; ae ST-251 42MB, 40MS Hard Disk ... 
Reese mc ent S1-277 65MB, 40MS RLL 1/2 Height . 
TOSHIBAT1100+ LAPTOP : rs ST-4051 40MB Full Height .. 
Uc — Phaeds o the 399°" | & ST-4096 80MB Full Bae 
TOSHIBA T1200 LAP ; : TI 20MB Hard Disk Card . 


WIMEG, 35° 720K Drive, 20MB HO. 18. 1, MS-OOS, Super Tit LCD .. $2,225° THE™ 30MB Hard Disk Card .. 


domeeee octane: "20M0 HD, 18, 1P, MS-O0S, Gas Plasma Screen ... *2,9) 





a PC NETWORK 


—— yo THE NATION’ s LARGEST CORPORATIONS DEPEND ON US! panto 





BUSINESS 
ANBA Paradox 20... "305.00" 
p> ABHTON-TATE Obase H) Plus 376.00° 
ASATON-TATE Framework 386.00" 
ASMTON-TATE Muttimate 108.00° 
ASNTON-TATE Mutimate Advantage tf 270.00" 
GREAKTWROUGH BFT. Timeline 2.0 246.00° 
QAG SFT. O40 Easy Accounting 8.00" 
GAC BFT. Easy Payroit i 
QIGITAL RESEARCH Gem Draw Plus 183.75° 
UNG VIEDTEXNT More 145.00° 
LOTUS DEVELOPMENT Freelance Plus 298.00° 
LOTUS DEVELOPMENT Hai. o1.76° 
p> LOTUS DEVELOPMENT Lotus 1-2-3 285.00° 
LOTUS DEVELSPMENT Symphony 400° 
MECROPRO INTER. Wordstar Professional 220.00* 
MICROREM £ Base System V p 


p> MICROSOFT Quick Basic 40 or Windows §=—_9G.08" 
MICROSOFT Word 40 205.00" 
MICROSOFT Works tan 106.00* ctec 160.28° 
PEACHTREE SOFTWARE 
Complete Business Accounting System 145.00° 
OFACE oa° 





WORDPERFEET Worgperect 195.00° 
WORDPERFECT Aetwork Additionai System 62.00° 
MERON CORP. Ventura Publisher 438.00° 





p> DOMARD IMT. Turbo C 57.00" 
GELTA TECHMOLOGY Direct Access .... 40.25° 
FIT SENERATION Fastback... 72.00° 









Utiihes ee Ver «ew TOE 
CORP. Wordportect Library §2.00° 


HOME/RECREATION 














BRODEREUAD 
Ancient Art of War at Sea ............ "24.00° 
p> DOE fet Sheri Wie &. — Sr 
GRODERBUNS The Print Shop ......... man 31.78° 
CROOERDUNS 
Print Shop Graphice LID. oo... @. TEER 
WacneeerT Simulator ......... us 
PRA) AE 
Certificate Maker rrr rens mn 20.75" 
SPRINGBOARD SFT. Newsroom mn 31.76° 
WEIN WORLD Printmaster Pius... 28.50° 











SHARP. COPIER 


Features: accurate auto exposure for 
correct copies, lightweight and compact 
for home or office use, dynamic 4-color 
single tone copying, time-saving, 2-way 
paper feed, Continuous copying of up to 
19 copies. 7-50 











SHARP. FAX 


Sharp has combined a facsimile, copying 
machine and telephone into one unit. You 
can use UX-80 as a conventional fascimile 
Machine, as a copier and as a telephone 

set. Send book-type documents, textile 
and hard backed originals. Ux-80 





SSVSSSSSeseess B|eseeesseggeggggsessys 


UTILITIES/COMMUNICATIONS 


NN NNN! 
SS $Seeess 


at 


S88 §8 S68 


(NTH. 80287 10MHZ Co-Processor 

INTEL 80287 8MHZ Co-Processor mer 2. 
p> INTEL 8087-2 Matn Co-Processor a2e° 62 

(NTHL 30387-16 Co-Processor rer 2. 








EDUCATIONAL 
GRRE HFT. Hype me '28.58" = 1.00 
> BRODERBUN Where in the ‘USA 

1s Carmen San Diego? mn 24.00° 100 

GRESERBUNE Where in the World 
is Carmen San Diego? omn 271.25" = 1.00 
Alge-Blaster . oe 23.76° 100 
DAVISON Math Blaster om ee = 100 
LEARNING COMPANY Aeacter ome 21.25" 1.00 
MICAGSOFT Learning DOS 27.96° 100 
WOCROBEFT Running MS DOS von W3.28° 1.00 
SON & SCNVETE Fyping Tutor 1V. wwe 28.50" 1.00 
SPRINCOOAND SFT. Early Games... ann 17.98° 100 


‘SOFTWARE AVAILABLE IN 3 1/2" MEDI. CALL POR PRICES. 














ABT Mode! 80 
AST Mode! 90 
AST Mode! 120 
AST Mode! 140 
p> AST Mode! 170 
ATRT 6300 640K 1 Onve 
ATAT 6300 640K 2 Onves 
WEE Mult: Speed 
WEE Atult: Speed Et —_ 
Db THE — PC10 20M6 wi640K 
TOSMIBA 1100 Plus 
TOOMBA 3100—i wi «tC c 
p> TOSHBA 3100 20 2,060.00° = 5900 
JOSMBA 1000 7e0.00* 15.38 
TOSWBA 1200 2.22.00" 44.50 
DISPLAY CARDS 
bm ATL VIP VGA 7.00" §=§250 
WERCULES Graphics Card Plus . e250 
MERCER Color Card 250 
PARAINBE Hi Res Card ee.00° )8=—250 
PARAINGE Auto 480 48.00" 82.50 
QUADRAIA Ultra VGA seoe |= 250 
THE™ Super £GA Ws.00" 2.50 
pb THE | 4720 Mono CardPP seeoe 86250 
THE™ Color Card seme | 2.50 
LASER PRINTERS 
CHTGER Overture 110 1,306.00" °95.00 
WEWLETT PACKARD Laser Jet 
Series i 1,068.00° §=55.00 
WEE 10850 Silentwriter BPPM 1,449.00° «5500 
WEE 10860 Silentwrier BPPM 1,884.00 9500 
p> WEL 106890 Posiscrp! Printer PS 2,2706.00° 49500 
GQUGDATA Laseriine 6 1,188.00* 55.00 
TOSHIBA Pagelaser 12 


| 1 Year $8.00 
| * 2 Years $15 00 (Seve $1 00) 


p> MICROSOFT Sus/Ser Mouse windows —-118.00° 


p> DNSNETTES Burk Pack (50) 5-1 4 OS/D00 17.50" 





> THE’ 1200 BAUO Extemst 


b> THE’ 2400 GAUO int w Sofware 
00 nosorics 





p> ORCND fwinturbo 12 


p THE Mut POAT WPS 
D> THE Molt 10 wPSGTLK CAL 











Call naw Join The NEW PC NETWORK an start saving lossy! 
Paes ee SS SSS SSS 


Pig op regi wee 


‘YES! {= 


es Gasic Membership) mums Specie! VIP Membership GEE 








GO WITH THE BEST...GROW WITH THE . 





ACCESSORIES 


UOGITECH Logumouse + "79.00" 
MICROSOFT Gus/Ser Mouse w/Paintbrush 69.00" 
WACHOSOFT Bus/Ser Mouse w/Easycad 108.00° 


pm NNN 
SS SS SSseses 


PT Datashwtd S85 46.00° 
PT Datasivoid S100 §2.00° 
CHIPS Sot of 9 64K (15ONS) 12.25° 
CHIPS Set of 9 256K (150NS) 31.88" 


DEBKETTES Guik Pack (25) 3-1/20S00 CALL 
MODEMS 






AST 5251-11 + 

AST 5251-12 

HAYES Smartmodem 1200 

HAYES Smartmocem 12008 w/Smartcom 






THE” 1200 BAUD int w Software 
THE’ 2400 BAUO Extemal 


Couner 2400 
G8 ROBOTICS HST 9600 


MULTIFUNCTION CARDS 


ast 

AST Six Pack Plus w/64K 

AST Six Pack Premum 

WATE. Above Board AT w/12BK of 2B 
IATEL Above Board w/64K of 2MB 
ORCA Tiny Turbo 286 





RNS SSMS 
SSSeeeseesees 





RaDa Pa POMRS PSPS AODSAGNG 





THE © Bul: Be widk PSCC 
THE™ Mult 15M8 WOK P/S/G 





SSS SOS SSSsss 


THE™ 28 Ram Card w/OK of 2MB 


cards are billed untit merchandise ts shipped. 
[nese recent price reduction. 


trademarks of all companies in this ad. 
CIRCLE 354 ON READER SERVICE CARD 


CALL TOLL FREE 


1-800-621-S-A-V-E 


(Orders —Membership and Advice!) 
In Winols call én 280-0002 
Your Membership Validation Number: 2128 
You can validate your mamberstip number and, f you wish 
piece your firs! money-saving Order ever the phane by usmg 
your VISA MASTERCARD or AMERICAN EXPRESS card 


THE NEW PERSONAL COMPUTER NETWORK 


320 West Ohio Street 
Chicago, illinois 60610 ae = So (es) 





eee matics Sed Onsor Samay (918) BOO 1087 








| 1 Year Corporate $15 00 
{| 2 Years Corporate $25 00 (Save $5 00) 2128 


*433°"" 





‘996° 


14 Dey Game Rentals $10 00 Additional Per Year 
| 14 Dey Business Rentais $25 00 Additional Per Year 


| [Was Reterred to the NETWORK by, 
Please Forward His Member-Get-A-Member Bonus 


| BM PC 
| tom ew | Check or Money Order Enclosedfors 
[MAT sees 
1 Apple tt 
| Macimmosn OY, 
| THE - Telephone ( ) 
Sagnature, 


EEE Bee ee eee 
4 


30 Day Rentals of Ether Busmess or Game 
‘Software $30 00 Additional Per Year 


Member #, 


| Bill My Credit Card | VISA | MasterCard | American Express 


cote Ne SE Rese eneeeeeene 

















(Signature required to validate membership) Cepyrightt 1987, The NEW PC NETWORK, INC. 


ie 







.¢ Northgate 286 System that was awarded 


Computer Shopper Magazine's 
1987 BEST BUY...JUST BECAME 
AN EVEN BETTER BUY! 


NEW 12MHz 


Clock Speed 


60MB MiniScribe 


FAST HARD DISK DRIVE 


1 Full Megabyte 
High Speed 120NS 
Memory on The 
Motherboard 


2 Floppy Drives 
and MS-DOS 
, GW BASIC 












panes = 
Northgates’s Exclusive 101- “C/T” 
Click-Tactile Enhanced Keyboard! 





Sold Direct-to-You at History-Making Low Cost with No Middle-Man Markups! 


te, LOGO 
SYSTEM _ 
Eat. complete 











NOW...Northgate Brings You 
the Industry’s Highest Performance 
Systems at Industry-Low Prices! 


“ET’™ Enhanced Technology Complete Systems 
RLL HARD DRIVE ENCODING, 1:1 INTERLEAVING AND 2.5 TIMES FASTER 
DATA TRANSFER CONTROLLER = LIGHTNING FAST COMPUTING PERFORMANCE 
AT A PRICE OTHER COMPUTER VENDORS CAN'T MATCH! 


If you're a first-time computer shopper. 
looking at all the ads, you're probabl 

plenty confused. BUT.. YOU KNOW YOU 
JUST CAN'T BUY A FULL AT SYSTEM 
FOR $995.00 OR AN XT FOR $349.00 AS 
OTHERS ADVERTISE. THAT'S LIKE A 
CAR WITHOUT WHEELS. 


Don't be misled by the confusing “bare 
bones” or “basic system” pricing others 
use just to appear competitive. By the time 
you add up everything else you need, you'll 
end up paying more and probably getting 
just an ordinary performance machine. 

nowledgeable computer buyers know 
that Northgate offers Complete Systema 
that are truly different from the rest 
of the pack. That's why Computer 
Shopper named Northgate's 286 as the 1987 
BEST BUY IN COMPUTING. Now, North- 
gate's innovative design skills have created 

E/T" Enhanced Technology Systems 
with even better performance and value. 

Our proven method of RLL encoding 
superb MiniScribe hard drives gives you 
50% more hard drive storage for your 
money. A |.1 interleave is applied to the 
drives. This delivers data from the disk to 
the read-write heads 300 to 600% faster 
than the drive/controller combination 
most our competitors provide. 

Northgate uses an OEM hard drive 
controller with data transfer rates up to 
four times faster than most competition. 


STANDARD NORTHGATE SUPER/TURBO 
286-60 “E/T” SPECIFICATIONS: 


PROCESSOR ...... 

PROCESSOR SPEED . 

MAKEOFBIOS.. . 

EXPANSION SLOTS . . 

STANDARD MOTHERBOARD MEMORY . . 


€O-PROCESSOR SLOT. 
CLOCK-CALENDAR ... 


NO. OF FLOPPY DRIVES. . 





(NOTE: 3 EXPOSED HALF HEIGHT DEVICES M. 


BRANDOF FLOPPY ... . 

NO.OF HARD DRIVES ... . 

TYPE OF HARD DRIVE 

HARD DRIVE FORMATTED .. . 
STD. MONITOR TYPE..... ..... 
STD. VIDEOCONTROLLER ...... 


ADDITIONAL PORTS STANDARD .. . 
KEYBOARDTYPE .... . 


MS-DOS 3.2&GWBASIC . .. ..... 
CASE—FULL SIZE {NOT BABY AT) .... . 


. INTEL 80286 
. 8/12 MHz I WAIT 





. HERCULES 


-. IPP,IS.P..1G.P 
. ENHANCED I01 


. WITH HARD COVER 
. HAS CONTROL 


The result is a true Power System with 
overall system performance at least 2.5 
times that of systems using ordinary. off- 
the-shelf parts. 

Northgate has developed a thoroughly 
reliable method of using RLL encoding on 
the hard drives in all our 286 "E/T" 
systems. In 80286 systems. this technology 
is unknown to most of our competitors. 
Call them! You'll be amazed to find almost 
none offer RLL drives in 286 systems. 
Some will even tell you it can't be done. 
Next, ask about vital through-put factors 
like controller data transfer rates and 
interleaving ratios. 


Most competitors merely assemble a 
collection of parts so archaic as to actually 
degrade performance. The Drive/Controiler 
combinations most others use have the 
effect of harneasing a race horse toa 
plow. Processor speed is wasted because 
controller transfer time {s so agonizingly slow. 





Northgate takes the confusion, 
uncertainty and guesswork out of buying 
your computer. Skillfully assembled, 
thoroughly tested, your Northgate system 
arrives fully contlgured Teady to plus 
together and use. And Northgate has 
designed the most thorough, easy-to-follow 
documentation that takes novice or profes- 
sional from set-up to shut down. 
WRITTEN IN ENGLISH! 

We format and partition your hard drive 
to your specifications using advanced 
Orifrack Software which we even send with 
your system at no extra charge. 

All these are the compelling reasons why 
Northgate Systems are used by: 
Government Agencies — FAA, EPA. DNR, 
USDOC. INTERIOR, USDA. NPS; Fortune 
500 Corporstiona— RCA, Westinghouse, 
Intel, General Dynamics, Bell Southern, 
Dow Chemical, Honeywell and many more; 
Colleges and Universities —So. Cal.. 
Duke, lowa State. N. Car..S. Car., Mo., 
Harvard and more. as well as thousanda 
of small businesses and individuals 
worldwide. 


Add to all these features, the most 
meaningful Consumer Protection Policies 
in the computer industry (see next page}. 

So forget competition's bare bones prices 
and those just ordinary systems... 
COMPARISON WILL PROVE 
NORTHGATE OFFERS MOREI 


SUPER/TURBO 286-60 “E/T” $1999090 


SYSTEM PRICE COMPLETE 


2—1.2MB and 360K 
AY BE INSTALLED) 


MODEL 3650 


. 64.2 MEGABYTES 


USABLE 
SAMSUNG 12° 
AMBER TTL 


COMPAT, | BP. 


CLICK TYPE 
MANUALS 


PANEL, LED'S AND 
SECURITY KEYLOCK 


CIRCLE 240 ON READER SERVICE CARD 


AND FOR THE BEST BUY IN XTURBO 
“E/T” SYSTEMS...TURN THE PAGE 


WITH ALL FEATURES ABOVE AND 
MiNiSCRIBE 32 MEGABYTE RLL HARD 


$1599 





AWARD WISETUP DRIVE SUPER/TURBO 286.30 “E/T”... .... 
IN ROM 
. 8(TWOSBIT, OPTIONS—ADD: 
SIX I6 BIT) MINISCRIBE HARD DRIVES UP TO 380 MEGABYTES ...—.. .CALL 
. [MEGABYTE SECOND SERIAL PORT... 0.00.0. feces $ 35.00 
120NS 3.5 INCH FLOPPY SWAP FOR 1.2 OR 360. . $ 98.00 
YES MATH CO-PROCESSOR CHIPS ........00..505 Se Pas CALL 
. YES WITH AA COLOR GRAPHICS (CGA) MONITOR WICARD .... . : $295.00 
BATTERIES COLOR GRAPHICS (EGA) MONITOR WICARD .......... $495.00 


MULTISYNC 14° MONITOR WCARD..............--.. |. $695.00 
(VIDEO CARD IS AUTOSENSE TYPE) 


FUJITSU A $240.00 RETAIL VALUE ALONE 
. L{SPACE FOR TWO) HAYES COMPAT. 1200 MODEM 
. MINISCRIBE HAYES COMPAT. 2400 MODEM 





Use Our Toll-Free Order Number 


800-548-1993 










Northg 


ate’s V20/SMHz XTurbo 


Is Now Available with 65MB Hard Drive 
and the same “Enhanced Technology” 


$e bs 


tt eet 4 
an tal Wa San 
Uru 





NOW...for the buyer who doesn't need 286 
s but wants an XT 
ugh-put up to four 
systems, Northgate offers its XTurbo/V20/8-65. 
This system also features the MiniScribe 
hard drive and SMS high speed controller. It is 
furnished complete with: 


system with 
es faster than other 


V20 Microprocessor @ 640K Memory on 
Motherboard @ 360K Floppy Drive @ MiniScribe 
60MB FAST Hard Drive with 1:1 interleave 

8 Expansion Slots @ 2 Parallel, 1 Serial Port, Clock- 
Calendar, Game Port © Amber Screen TTL Graphic 
Monitor with Hercules Compatible Video Card 

@ Northgate “C/T” Click-Tactile 84-key AT style 
keyboard @ Case is the AT Mes with turbo button, 
keylock reset button and indi 

Poppy Drive pictured is optional at additional 
cost. 


icator lights. (Second 


Complete System Price: § 129900 


Same system with 30MB Hard Drive $11499° 


NORTHGATE GIVES YOU THE MOST POWERFUL CONSUMER 
PROTECTION WARRANTY IN THE COMPUTER INDUSTRY... 


30-Day Compatibility Warranty: In the case of a complete system returned for 
Ne gate tees its systems will operate repels under warranty, customer pays freight 
to No: 


any standard, commercially available rthgate and Northgate pays Tetum 
rograms written for use on [BM Compatible freight by whatever service the system 
mputers. If.on consultation with Northgate.a —_ ts sent to Northgate. 


rogram cannot be made to operate satisfactor- 
hy. owner may return the syate nt complete and in theevent ofa Lipet pplaced uniece Warrant y 


unaltered for s prompt full refund inciuding ihe Dew part carrice & SHIP DATE! 

allireighr costs. NOTE: Many computer vendors extend only 

One-Year Overnight AT NORTHGATE the parts manufacturer's warranty which may 

EXPENSE Parts lacement 7 be as littie as 30-days. All products sold by 
Northgate Computer Systems warrants that Northgate are fully guaranteed by Northgate 

all systems soid by Northgate will be free of jor gre yeur rom te of shipment. 

defects in workmanship and materials forone TERM: Orem accepts VISA and 


year from date of shipment. MASTERCARD charge cards with no su 


replacement part. Customer must phone 
Northgate Customer Service for diagnosts 
of the failure. 


In the event of failure of a part that disables Purchase orders from established accounts, 
the system Northgate wil! ship, the same day accepted aa elles ay (Cashiers Checkjand 
if notific No . ire sfer. Perso! my 

Lt Gail Conic Coboee: require 18 days to clear. APO and foreign orders 


seer pen: All shipments are FOB Plymouth, 
MN. Delivery is subject to time required for 
Shipment of the replacement part will be oneer eee manufacturing and 24 
overnight express service—AT NORTHGATE'S ting. 

EXPENSE—for next day delivery depending 

on the carrier's ability to provide su 

tn owner's geographic area. 

Owner must return any replaced part. 





CONSUMER PROTECTION 
TIP TO PROSPECTIVE 
COMPUTER BUYERS: 


When shopping, remem- 
ber the Better Business 
Bureau Motto: “If it sounds 
too good to be true, it prob- 
ably is’ Exceedingly low 
prices are your first warning. 


Most computer direct sales 
firms are trustworthy. BUT, 
better to be safe than sorry. 

BEFORE YOU PLACE YOUR 
ORDER, PHONE THE BET 
TER BUSINESS BUREAU 
OFFICE IN THE VENDOR'S 
AREA. (Your local BBB will 
give you the phone number 
for the appropriate office.) 


“* Use our Toll-Free Order Number 


<ouesees 800-548-1993 
Ing costs, to be received at Northgate within = 
two weeks after receiving the replacement part. 


Northgste's Customer Service department 
will provide full instructions on makingthe Hours: M-F 


tepair or replacement and will consult with Be 
customer on the phone to assure repair ts 8a.m.-7 p.m 
properly completed and the system isagain Central. 
operating. Sat. 9-2 


NORTHGATE 
COMPUTER 





CIRCLE 241 ON READER SERVICE CARD 
AL tracerrias k names used in the advertisement are the property of their respective 
companies. 
PRICE SUBJECT TO CHANGE WITHOUT NOTICE. 


SATIS 


A DIVISION OF ABL INCORPORATED 





2905 Northwest Bivd., Suite 250 * Plymouth, MN 55441 





WHOLESALE PRICE TO PUBLIC! 


10 MHz TURBO XT COMPUTER a iis SPECIAL 
‘fi ° 640K RAM On Board pinecom SALE PRICES 


e SEAGATE ST-225 20Mb Hard Dnve w/W 0. Controller $269.00 

: ged Gis Eyes "SEAGATE ST-238 30Mb Hard Drive w/RLL Controle 299.00 

° 150W Pi Supply - 110/220V SEAGATE ST-4038 30Mb Hi-Speed Hard Oisk for AT 515.00 

‘ower Supply SEAGATE $T-251 40Mb Hi-Speed Hard Disk - Half Height 420.00 

¢ Full Function ‘AT’ Keyboard FUJI 30Mb Hard Orive 35° Light Weight w/Mounting 250.00 

¢ 8 IBM 1/0 Slots Monochrome Graphic Card (Hi-Speed) w/Pnnter Port 50.00 

© 8088-2 Micro Processor RGB Color Graphic Card w/Pnnter Port 50.00 

e Front Panel w/LED and Keylock EGA Color Graphic Card w/256K RAM/Printer Port 160.00 

Fa. © 10MHz/4.77MHz Clock Selectable AT! EGA Wonder Card 220.00 

SAMSUNG TTL Mono Amber 12" Monitor - 12SS 80.00 

Fully Assembled & Tested S$ 4 49 00 SAMSUNG TTL Mono Amber 12” Flat Screen Monitor 95.00 
1 Year Parts & Labor Warranty MISUBA 14° Flat Screen Mono Monitor w/Base 120.00 
CIRCLE 255 ON READER SERVICE CARD SAMSUNG 14°° RGB Color Monitor - CD-1464W 240.00 

SAMSUNG 14°° EGA Color Monitor 360.00 
TAXAN 12°° EGA Color Monitor (640x400) - TX-660 380.00 
NEC Multisync EGA 14° Hi-Res Color Monitor 535.00 
Copy II PC Option Board (Copies all prot software) 85.00 
LOGITECH C7+ Mouse w/Software (3 Buttons) 79.00 
4 Serial Ports Card for AT (Com 1 to Com 8} 125.00 
4 Senal Ports Card for XT (Com 1 to Com 8) 85.00 
EPSON Printer FX-86E 240cps Dot Matnx 80 Col NLO 360.00 
EPSON Printer FX-286E 240cps Dot Mat 132 Col. NLO 495.00 
EPSON Printer LO-1000 180cps 24 Pin NLO 132 Col 870.00 
OKIOATA Printer ML182 120cps 80 Col Dot Mat NLO 245.00 
OKIOATA Pnnter ML192 200cps 80 Col Dot Mat NLO 366.00 
OKIOATA Pnnter ML193 200cps 132 Co! Dot Mat NLO 529.00 
CITIZEN Printer 1200 120cps 80 Col Dot Matrix NLO 185.00 
Internal Modem 300/1200 Baud w/LEO Panel (Misuba) 85.00 
rem 300/1200 Baud wi/LED Papel |Misuba) 95.00 


| od | | E fete) M Pp UTER | | 6 s ee TERMS: VISA or Mastercard accapted. COD order 


on Cashiers Check only. Check shipping charges whan 
9690 TELSTAR AVENUE, EL MONTE, CA 91731 ordering. 3% surcharge for atl credit card purchases. 


rest 93450 


PINECOM ‘AT’ 286 COMPUTER 


© 6/10MHz Clock Selectable 
© 80286-10 CPU, 0 Wait State 
220W Power Supply 
1.2Mb Floppy Disk Drive 
© Hard Disk/Floppy Disk Controller 
e 512K RAM On Board (Exp to 1Mb) 
© Clock Calendar w/Battery Backup 
* AT Style Keyboard 


Fully Assembled & Tested S$ 8 4 gy 0 0 


1 Year Parts & Labor Warranty 
*Tha Land Mark Speed Test, Landmark Software Inc. 


386 COMPUTER 
© 80386/16 16MHz Processor * 1.2 Mb Floppy Drive 
e {Mb On Board RAM exp. to 2Mb 
© Enhanced Keyboard * 60Mb Hard Drive-28mS 


e Monochrome Graphic Card 
© 12” Monochrome Monitor 


E . - fH - 6: 
STORE ROU: BON (818) 575-4 882 [eee TELEX: 5106017376 PINECOM 
PHONE ORDERS WELCOME: ( )) Fe! FAX: 818-575-1897 















Model Price 


LX800 .... ccc cec renee ces 9189 
FXB6@ wiivcess esses es ne GOll 
FX286e ... .. Discounted 
seoae Call 
7 .. In Stock 
LQB00 ........0s..ccceee $379 
LQ850.......sccccecee es NEW 

















ity! 
th 24-pin letter quo! 
poi: Maer afows single hea printing 


















"rey removing Wore LQUOOO 2... ccc ccc ence 499 
+ Adjustable ed LQ1O50 2 NEW 












Two letter ch 


nee mba vo change LQ2500 oes seeeeeeeeere Call 






Government, municipal 
_ MITSUBISH a99 ond school PO: 


: Diamon d Scan Monitor occepted. 





1-800- asa 5808 


No surchorge on credit cord orders. P.C. Pitstop, 4517 W. Loke St, Mpls, MN 55416 





Alel The Right Choice 


6300 w/640K 1 Drive.......... es 
6300 w/640K 2 Drives .......... 

6300 w/640K 1 Floppy, 20 Meg . ‘teat 
6300 w/640K 1 Floppy, 30 Meg . 1280.48 
6300 w/640K 1 Floppy, 40 Meg 1499.12 
All ATATs include keyboard. Monitor aad 00S additional 








3100 w/20 Meg. 3199.80 





OCITIZEN 
--S1SABS MSPAO..... 


AST SPECIALS 

Mode! 89 .. $1395.40 Model 140 . » SUBS 1200 .. 
el 90... 1759.16 Mode! 170... . 2819.36 Ree, 
Mosel 120 2089.05 


WYSE PC/ AT SEECIALS, 











Model 2200-01 AT comoatible .... ..8134207 

Model 2108 . ..1082.50 Mode! 2214 .. . 1568.20 

Model 2112. : "1568.20 Made! 3216 ;: | 265805 
IBM Ps? spl SPECIALS 

Mode! 30, Mode! 640 7 





2 ares 5... SIRTE 20 Model B70 Neg 4640 26 
Model 30 20‘Meg 726.17 Mode! 80 40 Meg B87 
Mode! 50....... 2697.69 Model 80, 70 Meg 626.56 











COMPA" SPECIALS a8 ; 
Deskpro, 2 drives........ $1965.12 Call for Accessories 
Destpro, a0 Meg, 8 IBM 
Restor, ] a Bit 8 Pro Panter It. a7 Quietwnter il, $1346.82 
70 Me 2920.20 EC 







PO) i. $539.74 Color P7...... 
44922) P7 136 col.... 615.35 


Portable. 2 dive 


Portable K, Model 2°: 1696.10 OKIDATA 

Portable It, Model 4 7772.00 $122.4 ML 182? ,... $219.50 
Portable Ill, Model 3577.85 an OM 12 his. ' 
Portable III, Model 40 159.33 oe L us 





wi SPECIALS 

















PANASONIC 
HOG cc 1280 HH... S985 





‘Es, FIM Cork A as 
: vee TRS cot vee 
Mey or) TOSHIBA 


P3Z1SL ...... $499.85 P351-2 S/P .. 897999 









++ $8842 P3451, 068.17 P3512 Color , . 1199.95 
229655 351, $50.00 P351SX. .NEW MOOEL 
7 = 
tt Jet Mo 
H-P Laser Jet 500 ..... Closeout ... 
NEC LC850/LC860. . iW STOCK 
NEC LC890 Postscript 3358.60 
TOSHIBA 8. 





HOUSTON 
INSTRUMENTS: 
HI DMP. 42 
HI OMP.52 
HI DMP.52MP 
HI DMP-56A 
EST BELGIAN 20 Mac Med 4 


MINISCRIBE 40 Meg ae. 


MINISCRIBE 80 tard ak sh From Here to Anywhers In 8 secon 









PRAM 23 Meg ha 66855 JOELL OFFICE Faxine -S137O.S2 
PRIAM 2 Me Mi a ‘disk 
SHARE 8 Wen Foi SHARE FD.210 





[PANASONIC Kx- FANS. Wa 6 
SHARE F050... MED a 
fend is js BA 3010 k “| 


$ 
360K foe tt rie 





CALL FOR LOWEST CUSTOM QUOTES a 


ey 
PACKARD BELL 
ae 


YX8O (XT Turbo) 640K, 1 Flo; 
GW. Basic, Serlal/Perallel, Cotor/Monochroma 
Adapter & Keyboerd........ $600.64 
¥T288 (AT Com mpattoe) @ Miz, 0 Well State, ~———. iw 


640K 1.2M Flopp! Serial/Parallel, FIH APs, 


Controller, Keyboa $1299.96 (i 
SAMSUNG 5-300 4/8 MHz, 512K, § Slots S/PIC, 















$-500, 4.21 
$-500, 20 M 


roa Wobody Sells (sais "a: 
3100 w/10 Meg... .2778.95 for less i) ae , 8 Slots, 





EGA MONITORS 


V2 heignt rive . . $99.00 




































MINISCRIBE 20 Meg ¥/2 height w/cont 329.14 Nee Mut anetee Meelis Te berrk4 
MINISCRIBE, 30 Meg 1/2 hevaht w/ ALL. ee NEC Muttisync PLUS 088.90 
0 r a NEC Muttsync XL 19° inch 1996.46 
SEAGATE 30 Meg 1] eight w/RLL.. PGS HX 12E Hi Resolution AGB 
SEAGATE 40 Meg 1/2 height ........... SONY MULTISCAN 99. 
GENOA 20 Meg i Jepe.... GENOA 5i TAXAN 7700. 
GENOA 20 Meg ext tape VGA 
60 Me AST VGA 
j ATI VGA VIP... 
GENOA VGA" 
PARADISE VGA 
QUADRAM ULTR 
IRWIN 20 Mi VIGEO? vA 


; EGA DISPLAY CARDS 
[santa CLARA Diskess Wortstabon , 564040 Ce ae : 
NEC GB-1 640x4 


DRCHID EGA Card... 
PARADISE Auto Quite 


QUADRAM EGA Card 
QUADRAM Prosyne .... 


STARTER KITS 

| | WesTERN DIGITAL 3 Node LAN kit 

w/ Western Digital software 
G-NET 86 w/Keycard . 
ARCNET 86 Starter Kit. 
ETHERNET 86 w/Keycard 
Entry-level 286 Starter Kit, 4 Users. 
Entry-level 286 ease Kit, O User . 
Kits Include 2 Network Cards, 
| end Manuals. Call tor pricin - athor Kits 


$924.34 
593.90 






AST 929111 Plus 












INTERFACE EVEREX 1200B/ 2 
ARCNET PC110 LANBoard .....-. -.-. HAYES 1200/ 12 
ARCNET PC210 LANBoard ......0 0.00.5 
ETHERNET Interface Connector ..... HAYES V Series, 
ETHERNET Plus Board (for 286) . IMMA 3278/79 Counei 
G-NET Interface Card w/ cable US ROB 2008 Hi 
ACCESSORI RO 12 
| ARCNET Passive Hub . 
| NOVEL 256 Son 1Keycard VENTE Ki Be 
re we 
| SET Netware Level}... .e.eese ee eee i 88 BAS ia 


eal Netware Software 286 VEN-TEL 2400 External, 


nee LG ONGOING cenen 1569.09) = Smaricom/ 
ai ine DW are Novell trained aod authorized. 
Ht your Networking Hartwarw & Software| 8087 2/ $ n 
CE CARI 802076/ 8) 19 168.3072" 55 1336 25 
90387 16 sony 97.88 


PACKARD BELL color card wa $ HT 
PACKARD BELL monOgraphies card wip.. 
GENGA Srectrum Icolor monographic fa ti) KENSINGTON Masteroiece. 
HERCULES monograptvcs pas WAP eee 17a 
HERCULES nel Board EES seat ot nah 
Pyrat a HY wp DUAQRAM Micro Fazers 
Punter Cable (IBM to Ca 












Ala Paani Were wee $108. 
AMDEK 310A 741K 139.907 15495 


COMPAQ monochrome monitor 
IOM PS2 Mono Mont 


NaS edits GS . 


PERMA POWER 6 Outlet Surge Supa 









14825 
DATASHIELD 
500 Watt... $560.05 1200 Watt .... 
Pa #. 653.20 6 Outlel Su 





AYST haraet Monitor ._.. 
elt IEK color 600T / 

{ wes Color Monitor . Uy] 
HORE iahanced Golor Moniior . 3.1... aE 


PGS HX. 12 Pu 
TAXAN 635/600... 





yet Yooimouse Bus ‘Version... 519998) 
| vocrrece Logimouse C7 w/ pane aut 
MICROSOFT Mouse (Bus Mie 
MICROSOFT Mouse (Serial Version). 
| MOUSE SYSTEMS eae Version} . 
L MDUSE ESSIEN. Bus Version) ..... 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Outside Illinois 


€ 
ae 


[cant nd-ol tohmabeaions Ledecntdldndintaliales 
Ded PthcdadolrecdecbaLoke aaah ladinapionsssedioatisoenthdeieed 
og tr Me preen etecs Fo 


wal dadded bee! 


in Illinois 


4 La Fm Fai 


we ins 8 SS (342) 498-1426 (312) 291-1737 


fan Py FD A 


A 4 4 2 . 


pc CDW 188(2) PC 








i 










UPS 


ICTS (9 OT LISTED... 








INFO 286 


TURBO SYSTEM 
The fastest IBM™ AT™ Compatible 















SHIPMATE™ MANIFES 

249 PRINTERS 
INTEL 
COPROCESSORS | 


$ CALL 









SUPERCHARGED SPEED 


12MHz 
286 CPU 


10 MHz option available 










‘. &CAD 


SINCE 1984 


BOEING 
GRAPH 3D 


$179 





} 













WORD 
PERFECT 4.2 


LOGIMOUSE C7 
& FIRST PUBLISHER 








$189 





VENTURA TOSHIBA 
PUBLISHING 1.1 T1000 


MITSUBISHI ven coe 
DIAMOND SCAN 





DMP 41/42... 
OMP $1/52 .... 
DMP 51/52MP .. 
OMP S6A ... 








OMP G1... 
MP Options, . 










eintel 80286- 10 microprocessor 










*#CMOS memory to mainiain system configuration 
elegat BIOS 
#Clock/calendar with battery bockup 








CITIZEN PANASONIC 
4 10921 PARADISE 
Ha DRAFIX 1+ 














20% smailer than IBM's AT™ system 
Operation manual 
*Assembied and tested —_ & NETWORKS 
AST SixPak Plus 64k .. $195 ies Boat PSA SO... $335 
Ameo 1200 ward. ak _ Startan Starter? hot” $44) WEE GB 0 
‘gn Advanced NetWare/86 Kevell : be 






FCC Class B 
Approved! 


Dealers and distributors 
welcomed 
Immediate delivery avaliable 
Fullone year warranty 


NEC Muttsync 
Multsync Plus 8 






88 E98 










PageMaker .. 
Patadox 20... 
PathMinder . . 
Peachtree 






Please call for more information on 
FCC approved add-on cards and 
AT™ compatible components! 
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. Low Price! 

prot marge mont Tolwan ‘High Quay! be aes JE = 
~ Manufacture Direct — m ¢ 
wo 1 82 

May Computers Corp. fe 2 W.H.l. WAREHOUSE, INC. 

Manufacture Direct) ne Options... Cal a) Ni. Zoth Steet av0261 

Katella Ave. #D, Stanton. CA 90680 pier bs TOLL FREE credit win order 

7 ] 4) 897-2037 (10 Lines) rede be aaa ae Gustomer Serve 602-097.8877 

e 2MAY / Ff x: ns Ri 897-9173 ral i maaaead Net § Lary «ZMH Hours 6-8 MT ME 9-2 SAT 
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Pow TO SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 








Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 
ous state laws. These guide- 


lines are published as a service 


to you. Remember, the many 
vendors advertising in 
PC Magazine are eager to 





serve your needs. 
FTC rules say: shipping date promised or 


1. The Seller must shi 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
states it'll take longer. 
2. If it appears that your 
order will not be nd a4 
when promised, the Seller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 
3. The Seller's notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
u don’t respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either shi 
or cancel your order within 
30 days after the original 


required. A prompt refund 
must be made when an 
order is cancelled. 
4. Even if you've con- 
sented to an indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 
5. If you choose to cancel 
an order, that has been 
paid for by check or mon 
order, the Seller must mai 
ou a refund within seven 
usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle aes receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 
6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 








TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don’t send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep acopy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
nes name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 


When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller’s return 

licy? 

What is the Seller's refund 

licy? 

With whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1, If you have not received 
your order as promised or if 
the item is detective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 
copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 
3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your warranty carefully to be 





sure you don’t expect features || 


or performance the product 
isn't designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller until you have been 
instructed to do so. 

4, When returning merchan- 
dise make sure you keep the 
shippers receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 








‘Marketplace 


The PC Buyers Guide to Products and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you're looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 











Ye 


media plan out 
to lunch just when 
the phone starts 
to ring? 
















Because DATA when the need for the product 
wait. Be waiting SOURCES delivers is confirmed at their company. 
for them in DATA MIS/DP buyers in top Three-quarters also use DATA 
SOURCES, the companies who SOURCES to evaluate alternative 
leading computer : = = spend $1.1 million products and to compose a 
product directory. Beta Research annually per department. And, vendor list. 
just learned that 82% of DATA these professionals count on . Isn’t this the right time 
SOURCES subscribers use the DaTA SOURCES three to remind them who 
directory to telephone potential times a week. you are? 
vendors for more information, a Seventy-six percent of But you have to make 
presentation or a bid. subscribers consult -the first call yourself. To 

Who are they calling? Smart DATA SOURCES at the the publisher, Kim 


advertisers like AT&T, Digital and _ very beginning of the / 
Radio Shack/Tandy. Companies purchasing process, /- 


who make DATA SOURCES an inte- DATASOURCES 
gral part of their media plan. WHERE SMART ADVERTISERS 
MAKE THEIR MOVES 


A ZIFF-DAVIS PUBLICATION - ONE PARK AVENUE - NEW YORK, NY 10016 


Norris, at 212-503-5864. 





Get the Most From 





Your Softy 


Put a PC-DocuRef™ Software 
Quick Reference Guide on 
your keyboard 


increase your productivity 
and get more its your soft- 
ware. PC-DocuRef software 
quick reference guides from 
SMA provide a fast command 
reference that speeds software 
use. Plus, all PC-DocuRefs 
contain helpful tips, examples and 
warnings that help you extend ad 
knowledge of the software. You’ 
use more of the power built into the 
program. 

Remember Commands Easily 

If, like many people, you use several 

software packages in your job, you 
could have more than 1,000comm 
to remember.With a PC-DocuRef on 
your keyboard, you have an easy-to- 
use memory aid rightat your fingertips. 

Save Time and End Frustration 

You'll save hours of time because 


you wont haveto dig through cumber- | 


some manuals for commands. PC- 
DocuRefs are functionally organized 
and fully color-coded to help you find 


commands fast. 
Learn New Commands and 


Functions Quickly 
APC-DocuRef quick reference 
guide can help you learn and use PC 
software faster and with more confi- 
dence. You'll master new software more 
easily while you discover powerful, un- 
tapped features in familiar programs. 
Fits any Keyboard 
PC-DocuRef attaches to any key- 
board, including portables andl laptops, 
using velcro-like fasteners. Its easy to 
put onand easy to switch toanother PC- 
DocuRef when you change programs. 


Unique Design for Ease of Use 


The unique PC-DocuRef design 
makes it the perfect software compan- 


@ 
Today's PC software is more power- 
ful than ever. But, with that power i 
often comes added complexity. \ t= 7 ° 
Now, theres an easy way to ‘ aeee 















ere’s why PC-DocuRef is the 
best software quick reference. 






ion. Special pull-out templates kee 
often-used commands in view at a 
times. The tabbed pages are organized 
with the most important commands 
up front for fast reference.Theres even 
a separate function key template for 
IBM PSi2 and Enhanced keyboards. 


Never Obsolete 


Perhaps the greatest benefit of all is 
that your PC-| will never be 
obsolete. Low-cost upgrades will be 
available for most models so you can 
upgrade your PC-DocuRefs when you 
upgrade your software. And, your PC- 
DocuRefs are a permanent reference 
aid because theyre made of a unique 

CIRCLE 159 ON READER SERVICE CARD 


~ lightweight plastic material that wont 





fade, tear or become dog-eared 
with use. 


Order with Complete Confidence 


Since 1982, SMA has been Amer- 
ica’ leading producer of software 
reference xan Over 600,000 of our 
PC-DocuMate keyboard templates are 
in use today. Our experience means 
we can guarantee your satisfaction. 


No-Risk, Full 60-Day Guarantee 


Use your PC-DocuRef for a full 60-days. 
Tf you are not completely satisfied return it to 
us (undamaged) for a full refund (less ship- 
ping and handling.) 


ba ORDER TOLL-FREE 


Ask your dealer or for fast service on credit 
card orders, call our toll-free ordertine: 


1-800-SMA-RUSH §| 
(762-7874) 


| 

| | 
| (in NC call 919-878-3600) | 
| Models Available For: | 

DOS/Basic3X dBASE MII Plus Lotus 1-2-3 

| Microsoft WORD MultiMate Advantage! WordPerfect | 
| | 
| | 
| | 


New models are under development 
Call for availability. 


QUANTITY DISCOUNT PRICING: 


1-2 $199S each 10-24 $17 85 each 
3-9 $1875 aach 25+Pleasecall 


| To order by mall send credit card information, check or | 
money order Indicata which PC-DocuRaf modala you 

| need end see tha quantity discount price listing Add | 
$2 SO for shipping and handiing (AK, HI & Canadian 

| ordars add $6 50, other foreign $25 00 )US funds only 
Pronde e street eddress (no PO. boxas} for UPS delivery. 

| NC residenta edd 5% sales tax. 


| SYSTEMS MANAGEMENT ASSOCIATES, INC. : 
| 
| 


3325 Executive Drive > 4 Y) 
Dapt 8-28 
| Ralaigh, NC 27609 
Daalar Inquiries Invited 
PC-DocuRef and: uMate are Trademarks of SMA Inc. 


PC-Doct 
1AMand PS/2 are Trademarks of (8M Corporation. esma | 


Fu bua 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 


SOFTWARE contined SOFTWARE continued 


BUSINESS TIME MULTI-USER 
MANAGEMENT SYSTEMS 


COMMUNICATIONS .. . 393 


COMPUTER COMSTROCHON BUSINESS 


SYSTEMS DATA BASE OPERATION SYSTEMS.... OPPORTUNITIES 


DATA ENTRY PREVENTATIVE CATALOGUES 
MAINTENANCE . . . 397, 398 ‘ 
DATA MANAGEMENT . 393 COMPUTER 
PROGRAMMERS INSURANCE 
DESKTOP 


PUBLISHING 393, 394 COMPUTER LEASING 
MONITORS DEVELOPMENT TOOLS . ... COMPUTER SERVICES . 405 


PERIPHERALS ++. (See Programmers Tools) COMPUTER TRAINING... . 


RELIGION 
PLOTTERS EDUCATION CONSULTANTS 


SALES 
POWER ENGINEERING MARKETING CONVERSION SERVICE ... 


PROTECTION 
SCIENTIFIC DATA CONVERSION. . . . 405 
DIGITIZERS 
PRINTERS SECURITY 
SERVICES DISK CONVERSION 


SECURITY 
DISKETTE COPY 
SPEED DEVICES SERVICE 


wwe eee) EMPLOY MENT 
SOFTWARE OPPORTUNITIES 


ACCOUNTING ... .391, 392 Le FURNITURE 
ARTIFICIAL MAILING LISTS 


INTELLIGENCE TRAINS NETWORKING 


MAILING TRAVEL 

BACKUP SYSTEMS ....392 DROGRAMS PUBLICATIONS 
BUSINESS SEE er iRING UTILITIES... .401, 402, 493 apg 
BUSINESS PROJECT WORD 


MANAGEMENT MEDICAL PROCESSING USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 


PC Magazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by eategory and sold by column inehes. Seeond color option available. 

Standard Directory Listings are also available for a minimum of 4 issues at $440 per issue ($1760 total). 
For additional information eall 212-503-5115. 


PC Magazine Classified Advertising Staff Account Managers 
One Park Avenue, New York, NY 10016 Glenda Campbett (212) 503-5118 
(212) 503-5115 CT. SC, VA, NC. NY. GA, PA, VT, MA, NH. WV, NM 
er : ‘ Mary Jo Nash (212) 503-5115 
Advertising Director Production Manager LA, MO, OK. Hi. AR, KY. NB. WI. MS, IL. AL, ML ME, tA, MN, TX 
Kathryn J. Cumberlander Anne Brockinton ALL OVERSEAS 
Sales Manager Production Coordinator Dennis Leavey (212) 503-5176 
Daniel L. Rosensweig Wendy Long CO, MT. UT. CA, OR, tD, TN, (CA ZIPS 94000 & UP) 
Elliot Bryan (212) 503-5175 
AZ, CA, NV, FL. AK, {N. WY, OH. (CA ZIPS 93999 & DOWN) 
Ariane Casey (212) 503-517 


Advertising Coordinators NJ. DC, MD, KS, ND, WA, SD. DE. RI, ALL CANADA 
Ana Marie Gonzales 


Linda Annis-Lopez 


Sr. Advertising Coordinator 
Monica Dixon 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 . . . 








HARDWARE! 
ADD-ON BOARDS 





IBM RESET BUTTONI 


A reset ie putton for 
T, AT of 2. 
CTRL-ALT-DEL 
push 


dks. instolls in minwies, 
fo soldering. 


$24.95 


Add $2.00 for sh 
$2.50 for CODs. 
charge cords. 


lrata - Reset. 
2562 E. Glade 
Mesa, Az. 85204 
{602] 926-7969 





Makea your PC 
run Itke an ATI 


Editor's 
Choice 


@ Neede no slot _@ Select by 
switch or software @ 100% compat- 
Ible with all softwere M@ Works with 
6087 @ 7.38 Mhz @Norton = 28 

FAST 88 without CPU —s $_: 99.00 
FAST 88 with 8088-2 $105.00 
FAST 88 with V20-8 $119.00 


CriPcLo¢ 


10-year clock/calendar ~ 
IN A CHIP! 


a plug-in @ 10-year batt 
a Raver pe egain = 
@ No slot needed M 100% compatible 


CHIPCLOK wisottware NOW $49.00 


1-800-722-2353 
30-day money-back guarantee 
1-312-529-2552 in IL 
FAX: 1-312-894-6048 


COMPUQUEST Engineering Inc. Shatmaura 


SCHAUMBURO, IL Go193 CIRCLE $82 ON READER SERVICE CARD 


Never enter time and date again. 
dClock $49.95 Slotless Clock-Calendar 


© Compatible with most computers. 
¢ Easy to install. 


¥ 







640K MotherBoard Upgrades 

640K RAM without using an expansion slot Our 

upgrades allow easy insertion of 256K chips on 

= syslem-board 100% compatible 30 day 
back gtd 2yt wmty Compaq Portable Zenith 

150, 151, 161, $29($94 with memory) IBM-XT, 

3270, Portable $39($104 w/memory} IBM-PC 

$49($114w ‘memory) $4s/h Site Discount 

Dealers Welcome 

ARISTO Computers, Inc 

16811 El Camino Real, Suite 213-M 

Houston, TX 77058 

713/480-6288 of 800/3ARISTO 





ADD 4 SLOTS TO iBM-PC 

The Addcard allows updating your IBM-PC sys- 
tem by adding 4 more card stots. It easily in- 
stalls in the slot motherboard providing slots 
total Accepts many boards including turbo. 
modem, floppy ot hard disk controllers ram, 
senal-parallel ports, security & others Only 
$7900 + $3P&H Visa& M/C 

MERAK INDUSTRIES 

9704 Edna 

Warten, MI 48093 


1-800231-4310 Ext 768 (MI) 313-562-9768 








¢ Replaceable battery. 
® 30-day money-back guarantee. 
». © Great gift idea. 


‘bh Order (214) 788-5198 
Or write to Microsynce 
15018 Beltway Drive 
Dallas, Texas 75244 
CIRCLE 551 ON READER SERVICE CARD 


MICRO, 


Cuatom 

Cablea for LAN's 
Ethernet—Token Ring, RG62. 59.54 
Twinex, OualWang, Telco,Mod adap: 
ters, AJt1, 12. 45, octopus cables 
Harmomeas. V35 MSO, IEEE-48e 
RS232 422.449, parallel, nbbon cable, 
witches, Baluns., eurge sentry, con- 
nector parts. bulk cable, tools 


Communication 
Cable Company 


PO Box 900 Wayne. PA 19087 @ 215-644 1900 
CIRCLE 583 ON READER SEAVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 


Classified 
Marketplace 
Call (212) 503-5115 


PC MAGAZINE @ IANUARY 26, 
30S 





COMMUNICATIONS 


AST HOT SHOT 


Give your PC a 10 Mhz 60286! 


@ Norton SI = 103 

@ EEMS compatible 

@ Intal 80266 CPU at 10 Mhz 

@ Fits Into short stot 

@ 16K bytes Cache memory, 

@ Sottwera “hot key" to use 8088 
@ List Price $645 


Call tor our Low Pricel 


BEST BARGAINS OF 1987! 


Computers: 

AT&T— 

6300 640K 1 Drive Mono 
6300 640K 2 Drve Mono 
6300 640K 20 MB Mono 
Penesonic— 

SR Partner 256K 2 Drives 
FX-600 2 DR Mono 


$1239 
$1419 
$1619 


$1195 
$ 899 
$1199 


FX-600 2 DR Color 


DCA-IRMA 


Modeme. 
Heyes— 
1200B Internel w Smartcom 11 
1200B Externel 
2400B Internal w’Smartcom 11 
Smartmodem 2400 Externe! 
Vental— 
1200 Helfcard w/Crosstatk 
PC 2400 Plus Extermal 
Everex 300/1200 BAUD 
$7 


$563 


$259 
$369 
$99 


STARFLIGHT TELEMARKETING 
P.O. Box 685 Nitro, West Virginia 25143 
1-800-423-7347 
Call for additionat info on other products/Dealer Inquiries Welcomed 
MC/VISA Accepted 
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COMPUTER SYSTEMS 


BEST SYSTEM BUY 





STI 88......... $545 


4.77/0MH2/0 wort/SI2K RAM 
360K FOD/FDD Controller/KB 
clock/ealendar/1 senol, | parallel & 
1 game port/ISO0W power supply 


STI 286.......$1,025 


6/0 MHz/512K RAM/220W 
Enhanced K8/1.2 MBFOD 
WD Dval FD/HD Controller 
clock/calendar/Phoenix BIOS 


STI 386.......$3,465 


Other peripherals 
also available — CALL 

















Summit Technology 
P.O Box 1702, Austn, TX 78720-1702 
512) 335-0522 
1.800.445.6640 


CIRCLE 562 OW READER SERVICE CARD 


1988 














ka” TURBO 
aaa « 5599.00 


INCLUDES: Dual spoed 4.77/8.0ne 1/2 HT 
floppy .monochrane soniter.«onc/graph 
ptr TF, 256K Ram, Std KB. Floppy CNTL. 
ISOMATTS PS. XT Style slide case, asss- 
ebled and tested. 


OPTIONS: 













$349. 
Extra %On floppy Installed § 69-00 
JO4K additions Ram, Inatelled 67.00 | 
Multi 1/0 card, par eer. gp. 






cal temtallet $ 69.00 
Color Option $259.00 
1200 Baud Int. Modes Ha: 

compatible, inetatie’ $ 99.00 
AT tyle KS (D4éxeys) $ 49.00 
Ehanced Style KB (1dlueys) $ 69.00 
MS DOS 3.1 of 3.2 w/manuale = $ 79.00 
Printer ( eany available) call 
Printer Cable $ 15.00 
DS/DD 360K Disuette, tm of 10 

BASE} $15.00 


Fully IBM Comp. GUARANTIED 
One year 
122 S. Main Clute, Texaa 77531 


409-765-8764 :@ OGam to $.00pm 
409 205-3005 24h day 7-days @ vk. 


COMPUTER SERVICES, INC. 
CIRCLE 858 ON READER SERVICE CARD 
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COMPUTER SYSTEMS 


103 Fitzpatrick St., 
ee 1 AVE, 


911 Bri 


INC 


West, FL 39040 
ton, CT 33040 


PC ORGANIZER 
With any system ... makes application 
menus painless & DOS more fnandly, 


ONE YEAR WARRANTY 


COMPLETE 
80386-AT 16 MHZ # 
MONO SYSTEM 


COMPLETE 
80286-AT 10 MHZ 
MONO SYSTEM § 


COMPLETE 
10MHZ SSL 
TURBO/PC/XT 
MONO SYSTEM 


WITH PHOENIX BIOS 


AS 3 ZENITH 


WYSEpc 286 NEW LAPTOPS 
2108-BMitz . $1,15: 






















WYSE MONITORS 
700 Hi-Res 1280x800 .... $749 
590 MONO ...srornsseenr 169 


1-10MB Hard Disk .... $2,399 
ACCESSORIES 
Camying Ca82.......aree0 79 


TERMINALS 
WYSE 90 $359 
WYSE 60 $399 








GUTS BOARDS 
ZUCKERBOARDS 


XU Exp. Mem. w/34K...$§ 94 
XT VO wi/Ser-+Par......$ 89 
AT Exp. Mem, w/1MB $199 
AV UO wiSer-+Pat....$ 89 
Mono, Hercales Comp... 84 
Color Graphics 
Clock Calendar. 
1200 Bad it Modem .$ 89 





5827 COLUMBIA PIKE, FALLS CHURCH, VA 22041 


© 16 MHZ True 32-bit Intel 80386 
. board 









PAS COMPUTERS =o cuciess: ow neaven sence caro 


PRICES & AVAILABILITY ARE SUBJECT TO CHANGE WITHOUT NOTICE 


WAI 
nitro har 
ROM BIOS 


* Western Di 
FODHDD 


+ Phoeno 
« Mono Hercules compatble 


hics Card 
° fi fea Mons Monitor 


. Hercules Compatible Mono 
ee 
*Hifles TTL Samsung 


COMPUTERS 

5 one $1,494 
w/2t6 = $1,814 
wW/40M8 Hard Disk... $1,994 











w/AOHB Hard Orie. "$2,398 


AST RAMPAGE-286 


MONITORS 


WEE Sia $528 
WEL GB1 Card ... ass) 8 
Mitsubishi 


BOCA Research 


EGA Cal ..crsseereeG 169 
PRINTERS 
Toshiba WASL......... $494 


Okidata Laser w/IF... $1,494 
HP Laserlet O..n. $1,795, 


(703) 379-4228 


PC MAGAZINE #& 
Wwe 


PHONE ORDERS ONLY 
1-800-331-0488 
1-800-248-6382 

Shipping & Technical 
1-305- or 
1-203-929-4959 
VISA « M.C. « AMEX 
Call For Prices On All Other 


PC Products & Software. 
Prices subject tp change, availabilty & type errors. 


opeabedin fully tested in USA 
peck as warranty 


Complete 
aystem wah 
60MB 


Upgrade to CGA Color 
Upgrade to EGA 
$ 20M 


Mosaic Integr: 

Twin (Lotus 1-2-3 Clone) 
TAS $s Account: 
TAS/Plus Reiatonal 





This internal 720K 3 5” disk drive is a ‘drop-in’ 





Rado Shaek-Tandy 


|} Our 10th year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Ft Prepard Save Tax 
Toll Free 800-231-3680 


We will meet or beat. . . 
GUARANTEED LOWEST PRICES 


HIT MARYMAC woustaies inc, 
22511 Katy Fwy 
Katy (Houston) TX 77450 
1-713-392-0747 Telex 774132 
CIRCLE 563 ON READER SERVICE CARD 


DISK DRIVES 


DISK UPGRADE BIOS FOR ATs 
DUB-14 overndes AT Drive Table to allow any 
compatible drive to be attached and fully used 
with standard AT controllers Shortcarduses 
‘one half slot. includes complete Set-Up routine 
and low-level formal facility. Works UNIX, 
XENIX, PICK, other OS and networks. NOVELL Is 
tully supported $95 + $3 shpg. CA Tax. 





( 
é 

GOLDEN BOW SYSTEMS ° 

2870 Fitth Avenue Sulte 201 

San Diego, CA 92103 

(619) 298-9349 


Ul 


replacement for 5 25° drives? it's the ideal 











Solution for exchanging data between your PC/XT/AT and the new generation of laptops Disk 
format 1s compatible with IBM, Toshiba and Zenith portables. The Model 853W drive kit contains 
everything you need, including interface adapters. premum SONY drive, and complete 
cnciverantior Uses your ai pier controlier (no additional slots required) Requires OOS 
3 2 for maximum about our special prices on SONY DISKS! 


[aeam} SONY DISKS Tigertroni 5 


[WAP] $$ SAVE $$ mcomonatra 


2734-C Johnson Drive, P.O. Box 3717,Ventura,CA 93006 
IMMEDIATE DELIVERY! Cell 805-658-7466 or 805-658-7467 
CIRCLE 565 ON READER SERVICE CARD 


$159.95 
+ FRT. & TAX 
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PS/2 DRIVES FOR PC’S AT'S 
Compalikit- PC 

Compatikit-AT . 

Buill-in Noppy controllers no problem Sopon 
multiple drives and lormats. Lets your computer 
use IBM PS/2 1 4M diskettes plus more Call for 
further information. 

VISAMC/COD/CHECK, 

MICRO SOLUTIONS COMPUTER PROOUCTS 
132.W Lincoln Hwy 

DeKalb, IL 60115 

815-756-3411 


1988 


8 INCH OISKETTE SYSTEM 

Read. wrile. and lormal diskettes trom IBM 
maintrames, minicomputers, data entry equip- 
ment, etc. Complete easy to use software 
handles EBCDIC conversion Canread and write 
CP/M 68-inch diskettes (many formats). Youalso 
can use 8-inch drives for PCOOS files; 1200 KB 
per diskette! $1095 complete. 

MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 94301 

415-324-9114 


FOR MORE INFORMATION OR TO 





DISK DRIVES 


LAPTOP TO DESKTOP 
3.5" TOSHIBA DISK DRIVE 


720K Internal 1/2 height 
Uses standard IBM FOC. 
@ Install kil ta fit any 

5.25° apening 
@ Ready for 720K w/DOS 3.2 
$149.00 


@External 3.5° w/case, power 


supply, and ribban cable. 
$225.00 


@ External 5.25° w/case, power 


supply, and ribbon cable for 
the Toshiba T1100 and 3100. 


$215.00 


*Special* 
Tashiba SOMG Hard Drive 
23ms the fastest around $695.00 
Toshiba 72MG-23ms $895.00 
Device Oriver Software. 
For PC-MS DOS 2.1-31 
ta format 3.5°10720K $29.00 
VISA-MC-COD 
For Info call 619-589-1816 
Outside CA call 800-$44-4252 
Dealer prices available 
Inquiries & mail orders write 


a, Micro Sense, Suite 313 
5580 La Jala Blvd. 
amweme [ci Jalia, CA 92037 
— 


CIRCLE 964 ON READER SERVICE CARD 





DISKETTES 


Media Source soothes the sung when purchasing, 
cS AB of cur diuks aze fully cerafied, 

dish has an unrwstricted kfetime warranty 
‘There are ne hidden comts Al diskettes come 
‘with labels, shevves andl write protect tabs: 


Generic $44" Double sci, denitte dersicy 
boas of 100 

Generic 5c" Highs dorasty. %6 TH, 
Doms of 50 nD 


Single sire Boum of $109 
Rentie oded those of 0 OL 
DDYSAN $!0 Denahle sued. done dene, 
beams of $0 


SONY 4° 


(One by gman 1A 96-2054 WON 2 19D We aap 
Menard OA Arner Tegra & Dire 1 hor 
sap, Ne ey ar wrat 

0 thper ben engyeg nanding, 





With sleeves, tabs, labels 
5V4" $¥4"DS00 Min. 100 
30¢ Min 50... 


Color 5%" OSD Min 50... 
$¥4" IBM-AT HO Min 50... 
Boxoli0 — Min 10boxes 
$¥" OS D0 

Boxot!0 — Min SBoxes 
Color 54° DS0D 


Free Plastic Case 


$1590 


$19.20 


sateacton 
‘On larger orders 


0 agement 
Shopng fren onder’$! 
MCVISA socom 


1-800-537-1600 
Operator # 67 


M=P 


Dept No 1823 PO Gor $1000 
San Francisco CA 94161 
CIRCLE 570 ON READER SERVICE CARD 





PLACE YOUR AD CALL 212 503-5115... 


‘. 


DYNAMIC RAM 
IMbIt toH8Ks1 100.5 $20 
IMbit 
51250 


* 
he 


5% 0S-00 

100% Certified 

Lifetime Warranty 

U.S Mtg , hub ring 
includes sleeves, labels and tabs. Min. 100 
HD/AT (1.2M6) in Bive or Red $1 ea. 


VOLUME DISCOUNTS AVAILABLE 
MAMEDIATE SHIPPING 


Shipping $3 per 100 diskettes 
Order by phone (COO), VISAMC, 
ar send your check to 
Sa AMERICAL GROUP (4 
wu §=6(818) 906-1132 
14200 Vertura vd Ste. 201. Sherman Oaks, CA 91423 
CIRCLE 509 ON READER SERVICE CARD 
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STATIC Fi 
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EXPANSION 
UNITS 


DESKTOP PUBLISHING 
TRY THIS BARGAIN PRICE!! 


oe 2 
oleae 
AK ok 
wth ®t 
PACKAGE PRICE— $4250 


=> 
P VISA 
i _ , = 


BEST PRICES IN USAI 

RAM (703) 941-9006 
EXPLOSION 5015-C BACKLICK ROAD, ANNANDALE, VA 22003 
CIRCLE 611 ON READER SERVICE CARD. 


CALL DRAM 


— Lowest Price in Market 
— Volume Discounts 
— 100% Guaranteed 


Dynamic RAMS 
256K 150 ns 
256K 120 ns 

64K 150 na 
Policy: 
Min order $10, MENISA 900 
CA residents add 6 5% sales tax 
UPS Ground $4, air $6 (1 Ib) 


(415) 398-2987 
Open M-F 9-6 
PO Box 590127, SF. CA 94150-0127 


THE 










19142 VAN NESS AV 
TORRANCE, CALIF 90501 
BERNOULLI® 


New | year warranty me, 


NEW ae JOMEGA-ingie 
20mb internal/incl 
Adaptor for 5% unit 209.00 
AdaptorSoftware Mini cleaning kit 

BI201 935.00 5'a 20Cart 7300 
B220X 5% Dual 

20MB External $1,65400 
AttOH 1OMb single $925.00 
A2IOH 10+ 10 dual 147900 
AI20H 20Mb single 1,295.00 
A220H 20+ 20 dual 1,695.00 
PC2 Adaptor + Goftware 149.00 
PC2B Bootable Adap soltw 19700 
AIO = lOMb Cartndge 3900 
A20 20Mb Cartridge 8300 
Cleaning Kit 7900 
Prices subnet to Chang 

CIRCLE 734 ON READER SERVICE CAND 


$2.95 
$3.25 


$1.05 TIOMEGA® 










THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
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EXPANSION UNITS 


Your system works! Finally! 
Don’t scrap it... 


Keep it growing 
with PC-XTRA = 


8 SLOT EXPANSION CHASSIS 
PC-XTRA makes room for tha add-ons 
you need for continued growth. 
No hardware modificatont No software changes! 


only $5.49 0 ton santa Ara 
PC HORIZONS, INC. Calomia residents act 6 safes tax 

1710-M Nawport Circle, Santa Ana, CA 92705 
(714) 953-5396 CIRCLE 710 ON READER SRAVICE CARD DEALER INQUIRIES (NVITED 


PERIPHERALS 


Upgrade your AT to full 32 bit 
20 MHZ - 80386 
1 MB * No Wait State RAM for 


$ 1995. sou 


Here's how We'll send you our $2695 ° 60386 Motherboard for only $1995 © 
(Visa and MC accepted) and invoice you far $700 (Net 30) You'll have 30 days 
40 swap out your AT motherboard and make sure all your software and |/O cards 
work. (They should, We use the Phoenix Bios}. Then send your old working 
motherboard to us and we'll credit the $700 invoice (For clone motherboard's, 
we offer shghtly less exchange credit ranging trom $300 to $500 } 


* An additional IMB no watt state RAM (2 MB Total) 1s only $300 © 


You'll have a “State of the Art" system for less than $2000 © 
To order call: 1-800-922-5528 


CompuSystems, Inc. « 7130 Fireiane Road » Coiumbla, SC 29223 
CARCLE 616 ON READER SERVICE CARD 


PC Magazine Classified 
Marketplace 
the ultimate target market! 


The brand specifiers wha read PC 
Magazine dant have the time to shop 
around their only concern is getting what 
thev need as quickly as possible 


They'll DIRECT their attention 
to PC Magazine Classified 
Marketplace 


For them PC Magazine Classified Market 
place’s Direct Response/Display Ad format 
tepresents 4 fast, easy and cost effective 
method of product acquisition They know 
it wilt have the products they need and the 
information they want regarding price. 
volume discounts, specifications and 


i SYSTEM 


FOR IBM PC XT ‘AT 


a] 


+ Mainframe to PC Oata Transfer 
© High Spaad Backup 
+ Ail Software. Complete System 
+ Service and Support, easy 
Instaftation 
delivery 


cat! (818) 343-6505 or write to Ifyou think that your business can bene 

Contech Computer Corp. fit from the 500,000 brand specifiers who 

PO Box 153 Tarzana,Calit 91356 read PC Magazine YOL"RE RIGHT? 
——L 


foe) ha et. So take DIRECT action and 


call (212) 503-5115 
CIRCLE 577 ON READER SEAVICE CARD 
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PERIPHERALS 


MAINFRAME TAPE SYSTEMS 
for P AT/PS2 and MA 


Our “Tape Connection” products can read and write your 9-track 1/2” 
800/1600/6250 BPi magnetic tapes from mini snd mainframe computer 
systems using your PC. We have developed dozens of transfer 
Programs and manufacture many models of tape controller cards 
and cables. We sell hundreds of aystema each month and offer our 
customers the lowest prices, best service and technical support. 
Call us today for the best price on tape drives from ANRITSU, CIPHER, 
KENNEDY, and QUALSTAR. Dealer and volume discounts avalisbiel 


1120 KAIBAB - FLAGSTAFF, AZ 86001 | arescelae 
ENGINEERING 


(602) 779-3341 » TLX 705609 
CIRCLE 612 ON READER SERVICE CARO 


Fulcrum’s Trackball Plus,’ 
Editor's Choice 


WINNER! = 


“While its $95 price is as low as the least expensive mouse... 
flexibility and value give it the edge over the competition.” 
—PC Magazine. 


For information, caii or write: 
451 Allan Ct., Heaidsburg, 
q CA 95448, (707) 433-0202 
(LN Dealer and OEM 
inquiries invited 
tease iH 


© Copyright Zit Communication Co 1987 oy neasew SEMVICE CARO 


SECURITY 


SAFEWARE INSURES COMPUTERS 
Cali toll free lor information and immediale 


POWER SUPPLIES 


50% LESS HEAT! 

coverage 

50% LESS NOISE! BE oe 

@ HOME COMPUTERS 

COMPUTERS OVERSEAS 

© COMPUTERS YOU LEASE 

© COMPUTERS YOU LEASE 70 OTHERS 

SAFEWARE, The Insurance Agency Inc. 

2929N High Street, P.O Box 02211 

Columbus, OH 43202-0211 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


MODEL POWER COOLING NOISE PRICE 
STANDARD XT = 1S0W OX = 100% 79 
SO150 POAT = 155 1s 

TCI0 PCAT «6 155 Lad 

TC200 POAT = 200W 100% 
STANDARD AT  200W 100% 

$0200 AT 200W uh 

TC25 AT be) J a 2% 

AN models include thee leatures. FCC, UL. selectable 
inputt, 4 drive connectors, | year warranty 


PC COOLING web 


TO PLACE YOUR 
AD IN 
PC Magazine 


Classified 
Marketplace 
Call (212) 503-5115 


CIRCLE 573 ON READER SEAVICE CARD 
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SPEED DEVICES 


NEW: XCELX inemote—tve vest Top Controlishle Version... CALL 


M-AT SPEEDUP 


THE HIGH PERFORMANCE 
Speedinjector trom Ariel 


id accept, 
—".. atthe top speed that the system woul 
Ph scarey doubled the AT’s processing speed.” — Paul Bonner. 


hed 
and a proven track record has establis! 
ee aay recogrized leader in AT ie 


XCHX © hc Speedinector 


a as ag speed 
fimitng ROM SN ype 
_gea7ea? feaang ames for 
Ls aed 
re aes oe cranny wae eg 
G13 MZ ceca wine Tg Full hard 
sea ach for be te, ee Bee 
ae ‘atin af 
reer i oat 
sh software that 
0 OS 09) 3 $199.88 
FAST 8286-10 — Replacement CPU for speeds of 


40 MHz and above 
ot FAST 62 = —B, 10, 12, 14 and 16 Spans tt 


«. (#GUT-A) $258.95 


.. (AMP) Kall 


a & guaranteed .. Stall 
FAST ee ae rns & &120NS . AOR) 
Le Asie! Crystals. Choose from (Crystal! 


WAL-SPEC CRYSTALS — 
& Wye on, 8, 808 aM 92 $19.95 


INCREASE OVERALL SPEED UP TO 300% 
Order Line: 
800-641-3322 ext. 1110 
Direct Line: 
201-788-9002 
on FULL 2-YEAR WARRANTY 
COMPUTER CORPORAT! ON ALLPRO 


Ariel Computer Corporation 
Post Office Box 866 a Flemington, NJ 08822 


SOFTWARE/ACCOUNTING 

@BASE ACCOUNTING TOOLS PC-FUNO 

“GENERAL LEDGER *ACCTS PAYABLE The leading lund accounling system for local 
“*dINVOICER & A/R °SALES ANALYSIS govts and non-profit organizations Modules in- 
“SERVICE BILLING *OROER ENTRY clude General Ledger, Accounts Payable, En- 
“JOB COSTING *JOB ESTIMATING cumbrance, Obligation Tracking, Accounts Re- 
*PURCH ORD/INVENTORY °PAYROLL ceivable, Payroll, Budgeting, Fixed Assets and 
$99ea + s&hw/dBASE 2.30734 SourceCode Donor Receipts The system supports up to 99 
dATAMAR SYSTEMS funds, 9999 depts PC-FUNO runs on the (8M- 
4876-P Santa Monica Ave. PC and most MS-DOS and XENIX computers, 
San Diego, CA 92107 AMERICAN FUNOWARE INC 

(619) 223-3344 P.O Box 773028 

Visa- M/C-AMEX-Check-COD Steamboat Springs, CO 80477 


(800) 551-4458 (303) B79-5770 


PC MAGAZINE ®@ 
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ACCOUNTING 


EDUCATIONAL SOFTWARE 


CPA Review, or We Pay! 


Over 2,100 computer multiple-choice 
and essay/problems with text solutions 
from recent CPA exams. Cumulative re- 
cords indicate future study and exam 
readiness. Cail for brochure and DEMO 
information CMA Review and CiA Re- 
view also avallable. 


ia 


C P Calling 

Professional Education 
Eam hour for hour with the MicroMash 
CPE Series on your micro. Keep current 
On accounting and tax topics. Self-study 
and self-paced Each course earns rec- 
ommended 8 hours. Call for intorma- 
thon on titles, Cost $99 95 per course 
per user. 


(800) 241-9700 
In Colorado: (303) 799-0099 


14 bwvernens Drive Eaot, F.104 Englewond, Colorada 80112 


MicroMash* 


Operates on MS-DOS compattble machines 





Amencan Express MasterCard VISA accepted 


CIACLE 703 ON READER SERVICE CARD 


LOAN CALC PLUS! 


Not just another simple amort program 
LOAN SHARK 1s a comprehensive com 
pound Interest power tool. Solves virtually 
ALL Ioan caics and prints professiona! 
amort schedules IRS interest including 
compounding, Vtuture value, effec 
tive rate of mortgage loan, changing witerest 
fates, negative amort, balloon payments, 
passbook calcs w/macro facihty & more! 
Supports IBM (all modets) and most clones! 
Rates #1 by thousands of users 


LOAN SHARK 


yA 
SOFTWARE 


Easley Microsystems, tac. 
234 North "D" Strest 
San Bernardino, CA 92601 


| (714) 381-3379 


CIRCLE 581 ON READER SERVICE CARD 





















MIP FUNO ACCOUNTING 
The MIP Fund Accounting System meets the ft- 


fancial and managenal reporting requirements 
ot not-lor-protitand governmental organiza- 
hons. The System features multiple tundand fis- 
cal years, user-defined reports and six levels al 
accounl coding Modules offered G/L, A/P. AR, 
Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and L otus/DBaselntertace MIP 
FAS 1s available for |BM XT and compatibles, 
MICRO INFORMATION PROOUCTS 

$05 East Huntland Or , Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


DEPRECIATION & TAX 

Programs We carry tax planners and preparers 
for individuals and mulliple returns For the lay- 
man of the professional Electronic tiling ability 
Depreciation programs for any size or type of 
company Tryonefor30 days FREE! Well 
known brand names Oiscount prices! Call or 
write today! 

COMPREHENSIVE SYSTEMS INC 

PO Box 393 

Newington, VA 22122 

(703) 323-1900 


NUARY 26 [988 


ACCOUNTANTS 
CLIENT WRITE-UP 
$250 


© TESTEO AND PROVEN IN 100's OF FIAMS. 

© FAST, EASY TO USE SYSTEM 

@ FULLY INTERACTIVE MENU ORIVEN 
PROGAAM WITN NELP SCREENS. 

@ FLEXI@LE CHART OF ACCOUNTS 

@ UNLIMITED DEPARTMENTS 

© COMPLETE FINANCIAL REPORTS 


Oetail Generel Ledger 
income Statement and Batance Sheet 
Statement of Change 
Sub-schedules, 
sod Cost and Other Reports 
° = OEnONAL rene teoae INTERFACE 


INI WORD PROCESSOR 
* MA R-TNE: FACT PAYROLL 
Records 


Federat 941's - State WC Report 
W-2's ANO 1099's 

© INFERFACES WITH OTHEA PROGRAMS 
Geners! Lodger/Payrall Wniting 


© TELEPHONE SUPPORT 
© PRICE $250 00 - INCLUDING 
PRINTEO MANUAL 
(BM PCIXT/AT AND COMPATABLES WITH 256K 
HOWELL ASSOCIATES 
4545 BISSONNET SUITE 280 
BELLAIRE, TX 77401 
(713) 661-6652 


THE PAYROLL 


It youl been lookin 
payroll with eg nace Pay 
gal job, a eles found it. This 
system Is the same one used on 
the HP3000 super-minis with 
featuree you didn't think 

could possibly get on a PC...like 
accruals, 401k plans, user- 
customizad data and speciat 
computations, a report writer 
and mora. $600 


C= 


DM COMPUTER TOUT MARE 


71501 Blewa Road 
Rancho Mirage, CA 92270 
(619) 566-4681 


CIRCLE S82 ON READER SERVICE CARD 
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ACCOUNTING 


NCS FUND ACCOUNTING 

Powerful fund acct'g software for locat govts, 
schools, and other non-profit entifies Systems 
caurstomuzed fo user needs. Modules: GL, AP, AR, 
Encumbrance, Budgets, J-Entry, Chhwrt'g, 
User-Designable Reports integrates with NCS 
PAYRDLL and UTILITY BILLING and operates 
on the IBM family of micros and compatibles 
NATIDNAL COMPUTER SYSTEMS, fNC 

PD. Box 9365 

Minneapolis, MN 55440 
900-328-6172/612-830-7652 


aE ——L— 
ARTIFICIAL 
INTELLIGENCE 


RELATO™ 

Find shortest path to who you want to know by 
utilizing the power at your existing personal net- 
work of irends, contacis, & associations You 
are an average of six handshakes away trom 
anyone else in the US Discover how smail the 
world really Is. RELATO'™, a new concept in at 
Software for $49 95/cod/wisa/me 

BIDLOGIC INC 

50 Music Square West, Suife 405 

Nashville, TN 37203 

1-800-852-4794, 615-321-3241 


RS-232 CONSULTANT 

Artificial intelligence tor making RS-232 cables 
Shows a cable diagram based on user re- 
sponses Al technology means you don’f have 
to know all the answers Many features includ- 
ing RS-232 specs and specific devices IBM-pc 
512k min 640k rec dos 2 Dor later Send $89 95 
+ $5 s/h PA res add 6% tax to 

Alahmon Incorporated 

433 Wedgewood Dr, Dept AB2 

Lower Burrell, PA 15068 

(412) 337-8188 


BACK-UP SYSTEMS 


Never buy another form! 


EZ-FORMS” 


*Create, Revise, Fill-in, File, Fil-out (also 


popular printers incl, MPLJ 2/+ w¥ cart. 


ONLY $19 


"idan Mig ts 8 wee 
© EZX%, 403 E. NASA 1, Webster TX 77598 
VISA/MC/AX orders call: 
1-800-999-6999 ext.M19 
of_1-713-338-2238 


Are meetings wasting 

your valuable time? 
Managers—you can hold fewer better meetings 
Reach logical conclusions faster and implement 
them with greater confidence Delegate more el- 
dectively Check what Esther Dyson had to say 
about DECISIDN PAD ™ in FDRBES 8/10/87, 
then ordes a capy for your PC compatible at 
$195 30-day ND RISK guarantee 

Apian Software, Inc 

1-800-237-4565, Ext 113 

PD Box 1224 

Menlo Park, CA 94026 


TIMECARD SOFTWARE 

Quickly and accurately calculate timecard 
fotals Easy to use Times are entered on a 
software generated image of an actual 
timecard. Tatals are displayed for each day and 
pay period with break time subtracled. Duality 
software IBM PC and Compatitiles. $49 95 
check or money order to 

RANDALL SOFTWARE 

PD Box 145 

Department B 

Titusville, FL 32781 


BACK-UP EVERY XT IN 


» timeslios ¢ 
$129.95 
POP-UP TIME & BILLING SOFTWARE 


“Jewel of a Billing Program'—INFOWORLD, RATED 9.3 
Perfect for Attorneys, Accountants, Consultants PR/Advertising 
and ANY service professional. 
+ Produce custom business and 
financial reports 
* Export to spreadsheets and 


* Track time Itke a “stopwatch” 
* Batch enter time/expense data 
* Over 5,000 professional bill 
formats with aged receivables, databases 
flat fee and more © Track retasneriteust account 
* Optional G/L interface now available 


| NEW!!! TIMESLIPS {if more reports, more capacity, more 
| speed, auto back-up and now with macros built in.— 
$199.95. Hard Disk & 384K required. 


For rush service/more information, catt (617) 468-7358 
Add $7 s/h Not copy protected. 30-day money back guarantee. 


Call (800) 225-5669 to order 


239 Western Avenue 
Essex, MA 01929 


1S-(T? 
ris nad cc ae 


al home ob al w 


[or 


© Keop track of your books, toole, telephone numbers, papers, customere, 
everything —— even idoas | 


© File your documents, maintenanca parte, customer binders, etc, enywhere, 
in any sequence 


* Type one key word and - zap - the program locates the item | 


£39.95 special introductory off 


plus $ 300 8h GONIK Products: 


TX residents, edd sal 
PC true compatible 256K 2504 Huntwick sute 716 Austin, TX 78741 
Not Copy Protected SSS Cok 1 800 531 5255.ext 1844 
CIRCLE 583 ON READER SERVICE CARD C® intx 1800-252 9146 ext 1844 


YOUR COMPANY FOR 


notes Pe 


subsystem 


This 25 MB Portable Tape Back-Up System uses DC 600 
cartridges (not included) and attaches to Ihe XT's diskette 
expansion port (wasting no slots*). 


To order call: 1-800-922-5528 
(Visa and Mastercard Welcomed) 


* xT clones may require our $85 00 Adapter Card if they do not have the diskette 
expansion port. 
We also offer Cipher 5400, 60 MB, 90 ips subsystem at $695 00 
CompuSystems, tne. » 7130 Firetane Road « Columbia, SC 29223 
CIRCLE 608 ON READER SERVICE CARD 


US-ATLAS 
Over 29,000 towns in large database file! Map 
displays cifies & state borders Finds distances 
&all towns within a given radius Finds alt states 
wilh cities of the same name Send check or 
money order $49 95 

@@e@ ADDITIDNAL PRODUCTS #0 © 
Advanced version with USERFILE $99.95 
Text file of 32,000 cities, Lat, Lon $99 95 


ILLSTON PC-PEOGSAMS, 


fLLSTON PC-PROGRAMS 
1982 Haysetion Dr 
Jefferson City, MO. 65109 
(314) 635-3417 


eee 
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TRANSPORTATION ROUTE 
TPRO8B8—A powertul interactive system for 
finding routes on transportation networks Net- 
works may have up to 512 nodes and 16,384 
Jinks Includes procedures for finding the 
shortest path between two points, sequences ot 
up ta 50 stops, finds minimum spanning tree, 
fimes or distances between all points Menu- 
Griven, graphicsdisplay & features similar ta 
LP88 Req 192K color graphics $149 w/8087 
suppor, users gusde. U.S. road network. VISAMC 
EASTERN SOFTWARE PRODUCTS, INC. 

POB 15328 

Alexandria, VA 22309 

(703) 360-7600 




















BUSINESS COMMUNICATIONS DATA BASE 
COMMERCIAL-GRADE SOFTWARE MULTI-USER BBS ROOTS Il FOR GENEALOGY 
@ MEDICAL OFFICE MANAGEMENT (FDR IBM PC AT) Organize your family tree and print camesa- 
@ ELECTRDNIC MEDICAL CLAIMS TEAMale - amainlrame quality BBS A mini teady family books containing charts, text and 
@ INSURANCE AGENCY MGMT Compuserve Full screen cursor-contralled in- indexes Store, retrieve and display 1,000’s of 
@ OENTAL OFFICE MANAGEMENT lerface, lopic outline slructure, public and pri- family facls with biographical skelches and 
@ CHIROPRACTIC OFFICE MGMT vale lopics, audit trails, xmodem, inlegrated source decumentation Lightning-fast searches 
@ PROFESSIONAL TIME ACCT. mall, confeat retrieval and more MS-DDS, andsonts 250 page manual Satisfaction quaran- 
@ PROPERTY MANAGEMENT XENIX and UNIX versions teed Writetor freebrochure $195( + CAtax) 
@ DBMS & APPT SCHEDULER MMB Development Corporation COMMSOFT 
***Network Versions Also Avatlable*** 1021 No Sepulveda Blvd , Suite K 2257 Old Middlefield Way, Ste A 
UNIVAIR INCDAPDRATED Manhattan Beach, CA 90266 Mountain View, CA 94043 
24 Si. Chartes Rock Road 213-545-1455 415-967-1900 
St Louis, Missoun 63114 
Phone 314-426-1099 Fax 314-426-1034 Ga ee) 

CONSTRUCTION DATA ENTRY 
SE See 

CONSTRUCTION MANAGEMENT 
BUSINESS TIME Affordable, understandable software tor build- 
MANAGEMENT ers. Job cost, billing time and matenals or per- 


DO IT! 
ORGANIZES YOU! 


Truly FAST- FRIENDLY - FLEXIBLE 
Scroll fully displayed months, paint & 
go to your day; enter, change, move, 
clone [-time or perpetual appoint 
menisevents. Review activitievover 
dues on screen panter UNLIMITED 
schedules allowed Lotsa HELP. Many 
more features, Send 852 95 pp 30-day 
Buarantee Demo $1 D0 


FRIENDLY FREDWARE 
421 Everett Drive 
Palatine, IL 60067 

312/358-5494 
CIRCLE 586 OM READER SERVICE CARD 





*** QATEBOOK $89.95 *** 

* APPOINTMENT SCHEDULER® 

Ideal lor Prolessionals' Features include help 

windows, mulhipie bookings, fieuble lime inter- 

vals Searches for openings within specified 

days and time Supports 20 differen! schedules 

Prints daily appis IBM/XT/AT compatible 

(w/hard disk) $89.95 + $4 s/h: Chk/Visa/MC; 

MO add lax 

*** EXECUTIVE COMPUTER SYSTEMS °"* 
1571 Fenpatk Drvesss*tt"* 

s»ee02*E anton, MO 63026" 

ousenens0(314)343-S757°0°* 





TIME MANAGEMENT SYSTEM 
“PrimeTime effectively weaves together a collec- 
tion of tools into an extremely useful and powerful 
time management resource PrimeTime works, 
and it's worth every nickel '* (InfoWorld 8/25/86) 
Runs on (BM or compatibles in resident or stand 
alone mode 30 day money-back-quarantee. Not 
Copy protected. $99 95 


WISEWARE, INC 

3176 Pullman St #106 
Costa Mesa, CA 92626 

(714) 556-6523 Ext. 102 


cent complete, payables, change order and 
retention tracking in one package Ponts checks, 
statements, bids, 30 + reports Clear manual 
& help windows, backed by ous protessional 
phone support staf $795 

YARDI SYSTEMS, INC. 

930 Laguna Street 

Santa Barbara, CA 93107 

(807)966-3666 


COST ESTIMATING/BIOOING 
Powerful, comprehensive system tor building 
fast, accurate and competitive estimates A 
complete, sland-alone program Menu-driven, 
very easy to use Over 30 types of reports IBM 
XT/AT and compatibles Hard disk. 384K. d6 tll 
version with source code also avail System 
$195, demo $15 (CA add tax), CK/MQ/COD 
CPR INTERNATIONAL, INC. 

932 Richmond Street #101 

£1 Cemito, CA 94530 

415-528-0581 


DATA BASE 


OON'T BUY CLIPPER™ UNTIL... 
you see our tree dBASE Compiler Evaluation Kit. 
Contains a demo disk with B PRG's and the re- 
Sults of compiling with Clipper, QuickSilver, and 
FoxBASE PLUS See tor yourself how all three 
compilers work Also 15 benchmark tests, de- 
tailed brochures, and complete reprints of mag- 
azine reviews about ail three FREE NO OBLIGA- 
TION Call 24 hrs 

F on se ee ee ee ee | 


' FREE! 


I case tll+ COMPILER oewo | 
he ee ee ee ee ee es oe 


dataBASE Specialities 
P.O Box 2975 
Oakland, CA 94618 
(415) 652-2790 





@c@sb£i DO-€ Be 


Discover the full potential 
with KeyEntry fll, the world's 


leading general-purpose data 
entry system for PCs. 


Wala 
SCS 
Southern Computer Systems inc 
€132 Seventh Avenue South 1 600-533-6579 
Girmingham AL 35239 (205) 251-2965 
CIRCLE 588 ON READER SERVICE CARO 





FOLLOW THE LEAOERS 

6 of the 10 largest corporalions in America have 
chosen DPX lo lead them into PC-Based Data 
Entry Call now for evatualion copy of ADDE/PC 
- $40 (refundable) $6 shipping AODE/PC ts a 
complete solution allowing standalone or net- 
worked PC’s to replace all types of key-lo-disk 
systems 

DPX 

20823 Stevens Creek Bivd, Sle 130-M 
Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


OATA ENTRY EMULATOR 

You will not lind any PC Data Entry System — 
FASTER, EASIER fo use, or LOAQEO with more 
USABLE teatures Oistribution Worldwide The 
EMULATOR will meet your DataEntryneeds-DA- 
return it wilh no obligation PC or DE style key- 
board Fully menu driven Price $395 30 DAY 
FREE TRIAL Alsoavail for BM $34/36 


OMPUTER 


nestle es 
21929 Makan Road 
Woodway. WA 98020 
(206) 776-6443 





1aen 


ENTRYPOINT 90 


The most widely used deta 
cepture menegement system. An 
easy-to-use, flexible, cost effec- 
tive, heads-down altemative. 
Communicetions support for 
on-tine/off-line, LAN. 


* 150,000 ks/hre 24-hr. bulletin boerd 
800 hot line + Celt for demo disk 


DATALEX 

100 Pine Street, Surte 2400 

San Francisco, CA 94111 
800-962-8888 415-362-4466 

CIRCLE $97 OM READER SERVICE CARO 



















VOE—Viking Oata Entry 

The premer data entry system Full-featured to 
replace key punch & keydisks Fulf screen 
“FOAMS,” double- key verify, wide variety of 
options, crossfoats, subtetats, batch balancing, 
duplicating, stalishes, skipping, etc Character, 
field & record level validations $120-600 Also 
for minis 

VIKING SOFTWARE SERVICES, INC 

2815 East Skeliy Orwve, SuiteB16 

Tulsa, Dklahoma 74105 

(918) 745-6550 





DATA 
MANAGEMENT 


SQL ON dBASE 

dQuery allows users to Create, manipulate and 
query dBase Il and dBase Ill tilesusing SDL 
(Structured Duery Language) and generate re- 
ports It'stemplate-assist mode and multiple 
window environment let SDL novices easily tap 
the power of SOL. IBM PC/XT/AT and compat- 
bles Price $99 95 

DUADBASE SYSTEMS 

1567 Keith Drive 

Campbell, CA 95008 

408-866-0807 


G1 iSsvig 





DESK TOP 
PUBLISHING 


WYSIWYG PHOTOTYPESETTING 

Use our FREE WYSIWYG softwareto produce 

photolypesetting on your PC 

© Design galleys or mulfi- page documents. 

© 1,000 fonts with customized keming 

© Adjust type size (5- 72 pts ), width, tilt. 

@ Automatic hyphenation, justification 

@ Adust {etter space, word space, line space 

@ Interactive edilor with search, replace 

@ Read ASC files into templates 

© Comm software sends files toll-free 

@ECONDMICAL $10 per page 

@ FAST - same day service 

@ $100 Registration includes software, user 
Manual, type samples, credit for 10 pages 

SATISFACTION GUARANTEED 

VISA/MC 800-835-2246 ext 219 

TYPOGRAPHY EXPRESS, INC 

1230 Grant Ave #229 

San Francisco, CA 94133 

415-362-8223 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . . 


DESK TOP PUBLISHING 


ENGINEERING 


ENTERTAINMENT/ 


ARCHITECTS AND ENGINEERS 

The AEMAS system 1s designed for Architects, 

Engineers & other tirms where monitoring proj- TS ne ny 

ect costs is required Modules include Job ee? duclette, Keno. SIOtS, 

Cost, Payroll, A/P, A/R & General Ledger Baccarat a Crapi, Above minus 

AEMAS is fully integrated, includes automatic eee we helprbesitievents 

invoicing & fies-in to most spreadsheet & WP Ieontext windows and more 

programs Multi-terminals available bes 

DATA BASICS, INC blackjack player To 7 seats, 
manual and automatic players. 

(216) 721-3400 ack wondows. and move’ 

SIMULATION 


OCR SCANNING SYSTEMS 
for PC/XT/AT/PS2 and MAC! 


Our “Scanning Connection” ~ can read text from magazines, 
books, reports and letiers inte your PC! Wa developed a unique 
trainable character recognition p im called "SEE SPOT RUN” for 
difficult to read typeset material. For typed material, we provide a 
pretralned program called "READRIGHT.” Our “SCORE” program will 
analyze bubbie forms. Selling hundreda of aystema each month, we 
offer customers the iowest prices, best servica and technical support. 
Cail us today for the best prices on scanners from HP, CANON and 
PANASONIC. Dealar and volume discounta available! 


LACKJACK-PRO - $59 THE 
are tool for the serious 
11000 Cedar Road, Suite 110 
3 i 1 Pi 
Cleveland, OH 44106 fratoges  statstcs. definable 


Goth products: Color or Mono 
MS/PCOOS, 256K, 34 or 54 


1120 KAIBAB - FLAGSTAFF, AZ 86001 
(602) 779-3341 » TLX 705609 


FLAGSTAFF 
ENGINEERING 
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PowerText 
Formatter 


Nexpenelve DaakTop Pub- 
llahing! Add Ihe PowerText 
Formatter, Software for Automat- 
ie DeskTop Publishing, lo your 
word processor and out perform 
fhe lop selling products. For 
only $149.95 Call for 14 paga 
brochure! 
A= utometic features and atyla 
allow publishing one 
page letters to full length books. 
LaserJet camera ready copy — 
looking copy with other 
Printers. indexing, Table of 
Contents, Outlining, boxing, 
graphics placemenl, and more, 
are automatic, Hard disk, EGA, 
mouse, windows not required. 
Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 


(800) 431-0007 
CIRCLE 589 OW READER SERVICE CARD 


HIGH-TECH TYPESETTING 

Transmit your text toll-tree, error-Iree via 
modem to your fully automated typesetting sys- 
tem $2 per thousand characters $5 minimum 
Same-day service 200-typetaces, sizes upto 72 
point Send $20ppd tor our 200 page guide- 
book, or call loll-iree & use your MC/ 
VISA/AmEX. 

Intergraphics 

106A South Columbus St. 

Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


LASER LODK FROM DOT MATRIX!! 
TYPESETTER PC (1 7) gives your dot matrix 
Postscript-like results PC Publishing said 
‘Miracle ol Near Laser Quality Font 
capabilities will amaze you' User PD MAC 
Fonts. 640KB read Only $79.95 Includes 2 tree 
lont discs—$3D value Call/write Drder/Iato 
CK. VISA, MC (NY add 8% tax) 

Pipe Stove Craftsmen 

PD Box700 

Miller Place, NY 11764 

(516)751-0896 


EDUCATION 


GRADE WEEK VACATION! 

Average and print out your grades with the tast, 
easy-to-use AEIUS GRADEBDDK program New 
version 2 3 is published as Shareware in use by 
teachers coast fo coast since 1985 Shareware 
disk with program and tutorial onty $10 ppd 
Register tor program, printed manual, phone 
support, andupdalenotilicatientor only $35 ppd 
FreeLiterature Check. VISAor MC 

AEIUSCDRP 

PD Box700457 

San Jose.CA 95170 

(408)257-0658 


ENGINEERING 


ENG/SCI GRAPHICS 

OMNIPLDT(S) (screen graphics) & DMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scientitic 2-D & 3-D graphics with NO PRO- 
GRAMMING REDUIRED! Menu-driven, Uexible, 
professional Choice ot lormats tabular/line. 
Contour, bar. pie, 3-D wire frame & much more 
OMNIPLDT(S)$195, OMNIPLOT(P), both $295 
MICRDCOMPATIBLES 

301 Prelude Drive 

Silver Spring. MD 20901 

(301)593-0683 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs tor 
structural analysis and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of any malesial 
Easily mastered programs result in dramatic 
time savings while producing efficient, accurate 
designs Specity PC, XT or AT and send $25 tor 
Gemonstralion diskeite to” 

C-Squared B-Squared Software Design, Inc 
763 27th Avenue Dept A-2 

San Francisco, CA94121 

415/761-1337 


GPSS/PC 1s a full-power version of GPSS, the 
most popular maintrame simulation language 
Specitically designed tor interactive use on to- 
day's high-speed microprocessors, it ts toaded 
with leatures such as interactive graphics and 
ammation Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PD Box 171/8 

Stow, MA01775 
800-223-1430/617-897-5662 Ext 316 


ENTERTAINMENT/ 


RECE 
crm oc ed art. See 
and choose one of 20 built-n popular WHEELING 
SYSTEMS! Check bets for all wanring combinations. 
Prints charts, subst, numbers and wheed in 


geiers. rete tp ae he eee 


THE DAILY NUMBER BUSTER! ™ 


EUTERTAROIMERT On ties 

PQ. Box 553 Dept PCM 

Westboro, MA 01561 

VASA & MC call: 1-800-824-7884 Ext. 283 
CIRCLE 714 ON READER SERVICE CARD 


CHINESE CHESS 


Older than Western chess 
Livelier play—fewer drawn games 
Unique pieces 

XIAN will show you how to play— 
then be your opponent! 8 skill tevets, 
beginner to expert. Requires 256k, 
Hercules or CGA graphics, $29.95. 
Check, money order. MD residents 
+5%. All orders shipped within 48 
hours. 


Leong Jacobs Inc. 
2729 Lury Lane 
Annapolts, MD 21401 
(301) 266-3660 


ciekettes: Ags $2 $2 for shipping. 


D&H BEAR eCrTWvane! 
PO Box 
Marina del Rey ag CR 90295 
(213) 37. 
CIRCLE 598 ON neanent emacs caRD 


**** ADULT SOFTWARE * * * * 
Waich these girls! Let yous PC/XT/AT, Compali- 
bles & you have some real entertainment 
Games. graphics and more tor adults only. 
Volumes 1 and 2are $11 95each ppd Volume 3 
$16 95 ppd Contidentially assured Coloror 
graphics card needed Must state and sign age 
as. over 21 514" tormat. 

ADS 

PD Box 106 

Marion, CT 06444 


HANDWRITING ANALYST 

When you can’t afford to be wrong about some- 
one, use Handwriting Analyst tor valuable In- 
sights, Answer easy, multiple-choice questions 
using the ittustrated manual. then choose a 
quick or detaited report Amazingly accurate 
Great for business or personal relationships— 
ortor parties, IBM, APPLE /, Mac $4995 + $3 
sh 

CIASA 

2017 Cedar St. 

Berkeley, CA 94709 

(415) 644-2771 


“DRACO” MASTER CHESS 
“DRACD's” Powertul leatures include 2/30 
color graphics, monochrome Easy to use on- 
Screen menu structure User may select opening 
{rom large library Play through master games or 
set up end games Time clocks, toumey mode, 
view captures & more ForlBM/comp(128K) 
$29 95 Visa/MC 

Arrowhead Software 

PD Box $91 

Chanhassen, MN 55317 

612/559-6109 


BLACKJACK MASTER™ 

You can simulate, practice or play SIMULATE 
playing strategies at 24.000 hands/hr. Imagine 
10 hours of casino play in only 3 minutes! Test 
and compare long-term results PRACTICE 
pairs, ace-hands and more with special 
coaching displays PLAY toall popularrules 
Powertul and fun PC/MSDOS 

ELITE SOFTWARE 

201 Penn Center Boulevard 

Pittsburgh, PA 15235 

(412)795-6492  $49.95Demo $1DVISA/MC 












Live One Romantic 
Fantasy After 


A Computer Game 
Just for the Thrill of at! 


Wild, Adventure! 

A new, exciting expenence every time 
you play. 
Available for 1BM.PC 
and compatibles, TRS-80 
Modets 4. 4P, & 4D 
(2 disks), and Apple 11 

E & C (2 desks). 

Grey Fox Enterprises 

Dept. P, Box 8092 
Belteville, 1. 62222 


© COPYRIGHT 1987 GRAY FOX ENTERPRISES 
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CROSSWORO POWER™ 

Up to 80 words in each puzzle Make single puz- 
ites or automatically create and print up to 15 
dilterent puzzles trom each list of words and 
Clues Reuse words & clues in new puzzles with- 
oul retyping Greal for games or vocabulary/ 
review Check/MO $69 Add $2 lor shipping/WI 
fes add 5% tax, 

WISCO COMPUTING 

2821 Sampson Street 

Wisconsin Rapids, Wi 54494 

(715)423-8189 


USE YOUR PC TO PLAY LOTTO! 
Increase your chances at winning big! LOTTO- 
LUCKisacompuler programusing the latest 
techniques of Geometrical. Kabalism and Ran- 
dom relationships of #'slo predict possible win- 
hing PICK/6 lotto #'s. Plus Lotto$Data Anatyzer 
keepsrecord of #’s by hits, %. date, games since, 
and ranking w/hol # lists. Send $3495 + $3 
s/hto 

WINSWARE SYSTEMS 

PO Box 8130 

Sacramento, CA 95818 

(916) 457-5535 


SEVEN FUN SOLITAIRE GAMES 
Enjoy seven of the mast popular solitaire card 
games on your PC Your favonte is probably in- 
cluded Graphics nol reqd .color/mono $25 
US/disk for games. Turbo Basic source code 1s 
S45 US Add $5 tor3 5" disk. Visa, US$ CH/MO 
‘Ok. Not copy prot. 30 day money back guarantee 
Marcom Enr 

11 Cloutier Street RR #3, Box 69 

Amos, Quebec CANADA J9T 3A2 
819-732-0152 








having fun. 
You are ready for MENTOR™ 





How well cen you control tran treffic? 
Find out with TRAIN DISPATCHER 
ons of those rsre computer programs 
thet tekes a chellenging reel-lifa job 
and mekes it both ed ionel end 
fun Our customers ce’ addictive. 


telroeders sey it's realistic You will 


@lso went the compsnion disk TRACK 
BUILDER -- @ sspsrete progrem thst 
makes it for enyone (no progrem- 
ming ex nce required) to design 
their own custom leyouts for use with 
the TRAIN DISPATCHER simulator 
Availsble for IBM PC. XT. AT & jr -- 
color grephics required TRAIN DIS- 
PATCHER - $35 TRACK @UILOCER - 
$20 Add $2 50 S/H ($4 foreign) PA 
residents add 6% sales tax VISA/MC 





SIGNAL Computer Consultents 
P.O, Box 18222. Dept. 33 
Pittsburgh, PA 15236 
(412) 655-7727 
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GAMES/EOUCATIONAL PROGRAMS 
Massive library of public domain games (50 + 
disks) and educational programs (35+ disks) 
organized by categories $5/5 25” disk or 
$6/3 5° disks Free catalogues 
GAMES-complete set $200 (5 25) $250(3 5) 
Best 40 games. 10 disk. $40/$50 Educ com- 
plete set $149/$175 Youngster, Studenl, SAT 
packs, 10 disk each, $40/$50 


MAPLES LIBRARY 
EOUC OEPT P = GAMESDEPT P 
BOX 3611 52 Fawn Lane 


Stanford, CA 94305 New Canaan, CT 06840 


PC MAGAZINE ® JANUARY 26, 
395 


Natural Intelligence. 


| Dirt is excited these days about Artificial 
Imelligence. But tools come and go, creators 
stay. !t takes more than Al to solve YOUR problems. 


It takes natural intelligence - YOURS! 


If you agree, you are ready to sharpen your 
problem-solving skills, expand your memory, 
improve your coordination, quicken your reaction 
to various stimuli, enhance your perception, and 
Maybe even stimulate your creativity — while 


> 4 















NEMESIS... 


CE YOUR AD CALL 212 503-5115... 


Still In Demand. 


MENTOR ™ is new software for a ngorous mental 
workout. MENTOR™ cootains 58 psychometnc 
exercises and tests (including 25 complete 1.Q. 
tests - over 950 problems - with separate sections 
on verbal and oumeric abilities), 


For mind expansion and fun — just $49.95. 


To order your copy of MENTOR ™ picnse cat! 800-443-7380 
(co Tenss, call colle 915-694-5936) Vita MaxerCant accepted 
[BM PC and compaubles, 256K, graphics board 
Hoansar Research, tac « 3112-A West Cuthbert» Midland, Texus 79701 


MENTOR” 


“If you ara interested in Go, buy this 
program.” Jerry Pournelle, Byte 7/87 
Why do the J 


show Go on prime 


time TV? Lear why they have been 
addicted to this game for millenia. 
NEMESIS™, the wortd's strongest Go 


ram, ts the ideal tutor. Packed with 


Fa teaching features, NEMESIS™ even 
tells why he makes his moves! 


To order call 617-863-1454 or send $79 


for Nemesis or $125 for Nemesis plus 


te iT S/H. 
The Go Master” °"°"2,yattiine Creations, ine. 
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FINANCIAL 


Charting Software 


MetaStock” 


1-800-882-3040 
Computer Asset Management, Inc. 
Box 26743 SLC. UT 84126 (601) 974-5115 





IRRworks™ $89 

Are you using a spreadsheet for IRR'S? Full 
screen menu and pop-up windows make IRR & 
PY simple Fast computation. up to 360 uneven 
periods. Easy input automatic steps, % growth, 
teplicalion, internal hand calculator, accepls 
dates & lractiona! periods. too! Reads spread- 
sheet PRN Files! Name, save cases, easy case 
management. 256K color/mono, 30 day $ back 
quar. $89 + $5 s/h + NY tax chk/Visa/MC 
KEEP IT SIMPLE SOFTWARE, INC 

580 Fifth Avenue 

New York, NY 10036. 

(800) 543-KISS (212) 764-KISS 


1988 





St. Lexington, MA 2173 






MONEYCOUNTS’ 
Is Only $16! 


se CPA-designed muncy 

counting system for 
» Checking, credit 
mart checkbook 


financial state 

















y look up, inquiry 
on-line help, pop-up calcula 
tor, tutorial. lots of capacity (up to 999 

unts/24000 entnes per veer) and 
much more Not copy protected 


New Version 4.0 
Now includes: 


° Financial calculator 
computes interest rates, joan 
and peyments, prints 
toan amortization schedules 

¢ Automatic entries 

® Joumal entries 

And More! 


vdler 














send $16 + $3 shipping'ha 
Check/VISA’/ MC 
1-800-223-6925 


lowa 319/373-0224 





ozAlsissvi19 





















Balance Checkbook 
Organize For Tax Time 
Easy For Home 
Powerful For Business 
ONLY $7495 


$3 P/H & CA 6% tox 
VISA/MC/Check 


CALL NOW! 
213/661-2031 


9:30 AM—S PM/M-F 


e 
CDE SOFTWARE 
948 Tularasa Drive 
Oept. PC 
Los Angeles, CA 90026 















***THE MONEY ANALYZER”*” 
Handles all money calculations. Fast & accurate! 
Mortgages, amortizalion schedules, compara- 
tive analyses, annuities, bonds, presen! & future 
values & more! Create custom print outs. Full 
documentation. A must lor anyone working 
w/money 30 day money back guar + + + 
Free Ram Disk it you order tram ad $69 PPD 
LFS SOFTWARE DESIGN 

P.0, Box 23595 

Detroll, Mi 48223 

(313) 537-4445 


GRAPHICS 
AUTOSKETCH™ Symbol Libraries 
Home and Ofice Space Planner, 

108 symbols... re RE ue $49 


Electrical Power Generation, 108 symbols ...$49 
Electronic Standard, 108symbols . 
TTL alt6 famities, 370symbols 

CMOS, 4000 series, 147 symbols... 
ECL, 10K and 100K, 108 symbols... 
CPU and peripherals, 8-32 bi 

SOsymbols.......... Firs teseeeecclll $39 


15125-DS. W. Koll Parkway 
Beaverton, OR 97006 
503-642-0966 






HERCULES SOLUTION TO CGA! 
CGA emulation disk converts color graphics for 





SOFT SPOT 

6777 Glen Haven Road 
Homer,NY 13077 
(607) 749-2428 


Balances 


@ Single entry accounting 
system centered araund the checkbook 
@Hondles cosh & chorge tronsoctions 
@ View, edit or print ony entry for o yeor 
with simple but powerful commands 
@ Balance sheet, cosh flow ond profit & 
loss statements, plus many mare reports 


@ Prints checks; versatile address file 
CIRCLE 754 ON READER SERVICE CARD 


NDW—Version 4.1 
Not Copy Protected 


Checks 
& 


™ 














GRAPHICS 


GRAPHIC PRINTER SUPPORT 

Atlast {8M-PC graphics support lor your dot 
mairix printer. Use the PriSc key to produce 
quality B&W of color scaled dat matrix repro- 
ductions of your display on your Epson, IBM, 
Okidata, HP, 10S, Centronics, DEC, Anadex, 
Oatasouth, Gemini, 11 850, Toshiba, NEC 8023, 
of. toh printers ityour printer ts not listed, let 
us know and we will support it. GRAFPLUS sup- 
ports ai! versions of PC of MS-DOS and wit! op- 
erate with IBM (incl EGA), Techmar, and Hercu- 
les graphics boards. $49 95 

JEWELL TECHNOLOGIES, INC 

4740 44th Ave SW Suite 203 

Seattle, Washington 98116 

(206) 937-1081, 1-800-628-2628 ext 527 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) 75 Microsott FORTRAN/ 
PASCAL, RM, Lahey 2.1 callable subroulines. 
Includes 100 page user manual Graphics primi- 
tives, totat 2-D plot support, 3-D plots & solid 
models EGA/CGA/Hercules monochrome sup- 
port. $135 HP, H-I plotter? Try PLOTMATIC lor 
complete plotter graphics capabilities Works 
w/GRAFMATIC $135 Both $240 Askaboutour 
15 Fonts! 

MICROCOMPATIBLES, INC 

301 Prelude Drive 

Sitver Spring, MD 20901 

(301) 593-0683 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced onthe 8M PC into bailliant 35mm 
color slides with color resolution 400% better 
than your monitor Leave your printouts behind 
Use high resolution color slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/slide. 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


EG M A Git Nad eA 26. 























Make your day tucky! 

Contact us tor name of 

your local Shamrock dealer 
Shamrock Systems Corporation 
626 Hightandia 

Baton Rouge, LA 70610 


PC-KEY-ORAW VER. 3.27 $15 
Complete, fast, easygraphics programwith20 + 
lonts, 640+ patterns, virtual page, layers, ma- 
COs, rotate loany angle, 200m, and more! Share- 
ware tral $15 for program, disk manual, 1 li- 
brary disk, quick ref card,Register$100forabove 
Plus 3extra library disk, marwal, binder, support 
DEDWARE 

PD Box595 

Columbia, MD 21045-0595 

301-997-9333 


INVENTORY 


“**dFELLER INVENTORY*** 
Abusiness inventory program written in modhfi- 
able OBASE source code. The menu-driven pro- 
gram lets you locate items by inventory name or 
number It keeps track ol reorder points, ven- 
dors, average cast & other information 

* OFELLER Inventory$150/Requires BASE II/Itl 
° GFELLER Ptus $200/with History & PD's. Re- 
quires dBASE III - II PLUS (lor stock rooms) 
FELLERASSOCIATES 

550 CRPPA, ROUTE 3 

Ishpeming, Ml 49849 

*°* (906) 486-6024"°* 


INVENTORY MANAGEMENT 
Stock-Master 40, commercial grade sysiem 
provides Stock Status, Purchase Order Wnting & 
Tracking, Trend Analysis, Quality Control Re- 
Porting Detail Analysis, Bill of Materials, Multi 
Locations and more Modular, “micro” priced & 
Configuredto yourneeds Cobo! Source available. 
APPLIED MICRD BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


TO PLACE YOUR 
AD IN 
PC Magazine 


Classified 
Marketplace 
Call (212) 503-5115 





1988 


#& EASY TO USE 
® POWERFUL GRAPHICS 

& INPUT FROM - Spreadsheets, W.P,, databases 

plus MODULAR FORMAT - Start with a fult featured drafting modute 


at $8995 and add onty database features you need Completely 
configured at $1,750 00 


“Remember, lucky people buy ShamrockCADD 
— a better program tor less money" 


(800) 523-1181 At Tone 772 © CIRCLE 759. ON READER SERVICE CARD 
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Plotting Service Available i 
OXF Transter 
IBM PC & Compatibles 


INVENTORY 


MANUFACTURING INVENTORY $99 
Inventory contro! with Bill-of-Materiat Process- 
ingandvendorfile lor smatl to medium size batch 
manutactures of job shops, Project material re- 
quirements, allocate matenal, maintain material 
cost per work order and forall WIP. Allows up to 
3. remote terminals to receive of issue material 
Meets supplietlogrequirements of MIL-1-45208, 
REAL TIME AUTOMATED, INC. 

1340 B No Dynamics St. 

Anaheim, CA92806 

714-993-0111 





LEGAL 


L-PLOT... 

AMetes & Bounds program to plot/print plats of 
any scale- Any description- use Any measure- 
ment! Calc. areas, error of closure, plots multi 
tracts IBM/compal with monographics, CGA or 
EGA capability $190. Or send $15 for reat work- 
ing demo, refundable with order Visa/MC/chk. 
Free info 

LAN/SCAN, Inc 

P.0 Box 6863 

Abilene, TX 79608 

(214) 824-6419 


MAILING 
PROGRAMS 


POSTWARE MAILING SYSTEM 
Automate mail preparation Cut postage costs 
by9/¢ per piece or more Onty PostWare prints 
address labels in bundle and bag, bulk mailing 
order Not a useless zip code sort. Prints ad- 
Gress labels, bag tags/tray labels. Calc post- 
age Works with dBase ill PLUS, DATABASE, 
PowerBase, Smart & others Also ASCII. 

Ist & 3rd Class —$195 » 2nd class—$395 
» Carer Route—$300« PostWare jr —$69 
PostalSolt, Inc. 

515 Division Street 

La Crosse, Wi 54601-4544 

800/831-MAIL (6245) 0... «608/784-3500 
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PC/LABEL MASTER 


Editors’ Choice 1987 

A mailing list program that 

does sve rence walk 

to your post o! box. 

o Maintains unlimited records 

0 Allows up to 30 user codes 

o Index/last name & zip codes} 

o Sorts on sny field 

© Imports and exports files 

o Checks duplicstes 

o Auto dialer; plus much more 

$49*15-day mo! back guart. 
BEST PROGRAM 

2700 S. Quincy Street, Arlington, VA 

800/368-2405;(703) 820-9300) 
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Mail Lists Unlimited 
‘Trg mont onotang presiuct Mal has ove’ some to hu maing 
nctetiry The wilds 0) sted eyesore sxtomation. 
Cet reerraten batety Teg 
dary Praia, Parry, 1 Coan 
(Create fry baad OF Varuna apr 
Preteactart, Ceiby Pragreme, 
Proxies Sette Pret Femara 
Nenapa Tine  Ondave ERciersty 
Feat. Gay te Une, Comptes, Progreme 
(Compiote wth fovece Conta 0 STAGE 10 
s08 OUCH, BUCH ment PRET hr 


Ae 08 eckded BOMUE, wo atm give you 19.000 adressen 

FREE of charge. Thin software to enady waar Nuratraste of 

Cohare mare. tut Prowgh ax upaetet efter we are stan to 
meen © to you ber era OES. 

at TORE Per utah weapon, vend yous payment 


GARLING LISTE, (enue PRESTON SUITE 212-400 DALLAS 
‘Tena rao 


FLOWMAIL PLUS v 4.0 - $100 
Complete and Professional List Management 
Elim dups, merge, purge, Nth sampling, bulk 
mail sort, auloadd camer route #. print, sack la- 
bels, Cheshire labels, laser labels, custom re- 
ports, 3X5/Rolodex cards, envelopes, mail 
Merge, powertul selects, import, export. global 
update, upcase to lowcase, and more! File conv 
avaitable. Working demo $10 
FLOWSOFT custom programming 

875 Franklin Rd #1635 

Marietta, GA 30067 

404-428-4028 








THE MAIL ORDER ACCOUNTANT 
Order tultiliment/List management Includes 
customer tists, labels in 6 lormats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card Prints shipping la- 
bels, credit card slips, UPS shipping manitests, 
sales tax report: dBase Ill Plus source code pro- 
vided $750, demo $25 + $350S/H 
GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415)540-8396 


MEDICAL 


CLAIM/TRONIC.™ 


We are to medical claims processing - 
what Lotus ¢ to spreadsheets. Medical 
and Commercial claims filed electronical- 
ly, also pants paper clams and recepts 
from an extensive patient data base. Sell- 
taught wthin 3 hours. Includes a free form 


electronic note pad and other additional 
features. Complete a claim in one minuiel 
FREE CLAIMS FIRST 60 DAYS| $1795. 


SOFISTICATED SOFTWARE, INC. 
3187 East Bay Drive / Sute “H” 
Largo, FL 33541 Tel. 1-800-346-3485 
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MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial carri- 
ers, paper claims too 

@ PC # CLAIM $89 95 claims only 

@ PC # CLAIM w/iCO's, CPT's & HCPC codes 
$229 9 

@ PC * CLAIM PLUS claims only w/patient file 

Complete a claim in one munute $459 

@ THRESHOLO * TM $1,995.00 claims, A/R 
patient bitling 

@ THRESHOLD $3,995 00 claims A/R patient 
billing, complete practice management, statis- 
tics, analysis 

@ CLAIM * NET Nationwide claims clearing 
house Full 100% credit on product upgrade 

PC # CLAIM & PC * CLAIM PLUS both house 
30 day money-back guarantees. (8M PC/XT/ 
AT compatibles MS-DOS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite 

Indianapolis, IN 46241 

(317) 248-0357 

In continental US. call (800) 428-3515 

Indiana residents call (800) 792-3525 


MUSIC 


MusicEase 2.0 

Full featured music processor print, play, trans- 
pose, cul & pasie, no range |rmitation, 
1-2-3/WordStar slyle commands, multiple 
voices/staves, lyrics, all keys/meters, custom 
symbols/placement, WYSIWYG, beams & 
more I8M/Epson printer, graphics monilor 
Intro ofter Send $9995 + $5s/h 
Grandmaster, inc. 

PO Box 2567 

Spokane, WA 99220 

(509) 747-6773 


Tape 'N Step 

For 18M & compatibles is a sequencing software 
based on a spreadsheel concept Some of the 
features are real-time & step-time recording, 
85,000 noles, 2048 tracks, crescendo/ 
diminuendo, dynamic clrl , delete, & copy 
modes, loops & nested tops & much more 
$150 For more intormation write ar call: 

The Midi Connection 

PO Box 282 Stn 0 Montreal 

Quebec, Canada, H3K 365 

(514) 933-5127 Dealer inquiries invited 
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© OP-4001; PC/MIDI interface card. 





system.. bugree.” (PC COMPANION) 


SONGWRIGHT II 

MUSICPROCESSOR prints professional sheet 
music with lyrics Full-screen graphics editor 
Transposes to any key, plays lunes Features 
multiple staff & voices, harmony, counterpoint 
bass/treble all time signatures IBM/Epson, Star 
Printers Send $4995 + $2s/hor write loriree 
sample output 

SONGWRIGHT 

Route 1, Box 83 

Lovettesville, VA 22080-9608 

703-822-9068 


FORTE! PC MIOI SEQUENCER 

16 tracks Record/Playback with merge, 16 
channels/track. 60,000 notes Most powerful 
Midi-data editing available Step Sequencer 
with amazing rhythmic ftexibility Lightning 
autolocation Automated punch, quantization, 
looping, filters, transposition, conducier, song 
position pornter, DOS shell more $250 

LTA Productions 

PO Box 6623 

Hamden, CT 06517 

203-787-9857 


UNLEASH YOUR MUSICAL GENIUS 
*°**COMPUTER MUSIC SYSTEMSI****** 
* MUSIC SOFTWARE all computers for music 
printing, composing, home recording 

*MIOI SYNTHESIZERS ETC ! 

° SEMINARS & EDUCATION 

For a free catalog or into call write visit: 
MUSICATION 

1600 Broadway Suite 1000A {W 48th Street) 
New York, NY 10019 

212-957-9100 





PC+MIDI 


f’s a simple equation. To plug your PC or PC-compatible into the 
modem world of music-making, use the complete line of MIDI soft 
ware and hardware from VOYETRA TECHNOLOGIES. 

O SEQUENCER PLUS: 65-track total MIO! recorder/editor 

© CONVERSION PLUS: file converter for music notation programs. 
O PATCH MASTER: network organizer and sound librarian 


=MUSIC @ 


For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept C, 426 Mt. Pleasant Avenue, Mamaroneck NY 10543, or call (914) 698-3377 
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"i've never seen a more powerful, easy-to-use music and recording 





ONE-OF-A-KIND 


PC MAGAZINE KEYWORO INOEX 
Keyword index 10 articles, letters, and columns 
in PC MAGAZINE Match on one or two 
keywords (using ANO logic) Database contains 
litle, description. and page number of arficles. 
5,000 keywords/year 1986 - $800, 1987 - 
$9.00, 1988 - $1900 {includes quarterly 
updates) IN + 5% tax 

PC-NOX 

PO Box 1714 

Mishawaka, IN 46544 

(219) 256-1045 





PREVENTATIVE 
MAINTENANCE 


Memory Minder 


Minder is the most comprehensive 
disk diagnostic program available for 
microcomputers. 


MB AT, or 3S” 80 track drives. 


SA J&M Systems, Ltd. 


15100-A Central SE 


Albuquerque, New Mexico 87123 
(292-4182 
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PREVENTATIVE 
MAINTENANCE 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to ofga- 
fuze, operate, and control an effective preventive 
maintenance system. Applicabie fo any type of 
business of industry Full screen input and dis- 
plays, plus function key help command Main- 
tains historical data, creates work orders, and 
provides numerous reports For info, write to. 
PENGUIN COMPUTER CONSULTANTS 

P.O Box 20485 

San Jose, CA 95160 

(408) 997-7703 


22 al 
PROGRAMMERS 
TOOLS 


Turbo Programmers 
15 MINUTES = 200 HOURS 
with new turboMAGIC 
code generator. 

Input forms and help windows up to 66 
linga tong Scrolling within framed 
windows Pop-up menus Pull-down menu 

fyttems And much more! 
“turbOMAGIC le the Cadiliec of 
Prototyping lools for Turbo Pascal ~ 

Jim Powett, 

COMPUTER LANGUAGE, June 87 


“Fast sutomatic updating of dependent 
fietds adds Mair to your input screens. 
lurboMAGIC will be a bleseing for 
Programmers who would rather not wnte 
the user intertace tor every program ” 
Nei Rubenking, 
PC MAGAZINE, 24 Feb 87 


Order your MAGIC today! Just $99 Call 
800-225-3165 Money Back Guaranies 
Requires 256% 18M PC hes 
%G "6, 
mw 
Sophisticated Software inc. 
6586 Old Shell Road 


Mobile, AL 36608 
205-342-7026 
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QuickBASIC DOES DATABASE! 


rn 


New! Enhance QuickBAStC with 
Relational Databasa Management! 


You get 3 Application- Building Libraries that 
(@ Read and write dBASE !i! + fites 
(@ Build indexas for eny files. 

{4 Executa data expression macros. 
{2 Inctude dozens of Ingh-level routines 
Create your application programs with 
Just block move and edit! 
Only $739 compiete. 
AJS Publishing, Inc. 
P.0. Box 379 
North Hollywood, CA 91603 
(800) 992-3383 
{tn Calif 818-985-3383) 
Available at leading softwara stores 





Bt Design and implement screens in minutes. 
I Prototype screens without programming 


8 Generates callable screen intertace as BASIC include code. 
8 Draw isyout with any editor and define atnbutes interactively Dec Oat 


8 Modity most attnbutes without 


recompiling. 
8 Customize with source code before/sfer normal field processing. 
Bt Easily edit axsong screens including custom code and vahdation 
B Validate rangesivalues through internal or extemal tables 
ft Screens share one linked support module to conserve space. 
8 Supports all BASIC vanabla types plus masked fields. 


B Sutt-in message 
8 Full field cursor contro! and 


‘wnting/clearing and help screens. 
detween fields. 


8 Supports function keys and six other screen axit keys. 


8 Usar definable key defintons 
LANEY SYSTEMS, INC. 


3 Office Park Dive, Ste 100 CIRCLE 582 ON READER SERVICE CARD 


Little Rock, Arkansas 72211 
‘901-228-7785 


VISAMC ACCEPTED 


TURBO DEVELOPMENT SYSTEM-$39 Intro Price* 


Save Hours of Work! No more “Edit-Compile Edit-Compile”! 

The ideal tool for incremental development of Turbo Pascal programs. 
TDS is a complete environment for developing TP programs. Find & correct all syntax 
errors in one pass. Start recompiling from just before where your error occurred instead 
of the top of your program. Includes built-in editor just like Turbo's, 80 no leaming is 
involved. Also DOS Shell, Delete, Rename & Copy without exiting environment. 


“I wish it had existed two years ago!” . 


. Kim Kokkenen (Turbo Power Software) 


“L.. snvariably compile on the first try. {like it. Karl Brendel (author of QFONEDIN) 
“Novices. . (and) experts will improve their producinity.”. . .Bnan Foley (Turbo Power 


Software) 


Demo disk available-$5 refundable on direct purchase. Not copy protected. MC & VISA weicome. 


“Add $3 for S/H. 


MicroHelp, Inc. 2220 Carlyle 


Drive Marietta GA 30062 


Call Toll-Free 1-800-922-3383 
GA residents please call (404) 973-9272 and add tax to $39. 
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BASIC-COBOL-REXX-IMS/MFS 
Powerful editor paints, draws, create IBM/MS/ 
REALIA COBOL scr section/proc div screen 
Code $69, Quick/Turbo BASIC, Rex screen 
code $49 All attributes inc! cursor, beep, se- 
cure, protect, full, required, min, max. valid 
values. Subroutines to mput data IMS/MFS 
code Qit/Dot/Mid/Mod $99 Shp $5 

Tajeva Software 

6064 Belle Grove Cove S 

Memphis, TN 38115 

(901) 365-4692 


BASIC PROGRAMMING LIBRARY 
More for your money! Over 100 ASM roufines for 
your compiled basic or QuickBasic programs 
Son, search, windows. menus, graphics, file 
handling ZapPrint & more’ Complete docu- 
mentation & source code No royalties 30 day 
Money back guarantee + + + FreeRam Disk 
if you order from ad" $99 Post paid 

LFS SOFTWARE DESIGN 

P.O BOX 23595 

Detroit, Ml 48223 

(313) 537-4445 


MOOULA-2 

REPERTOIRE isthe largestand mast widely used 
M2 library in the world Includes extensive !ow- 
level, uses interface, and ultra-sophisticaled 
database tools suitable tor use with bit maps, 
text, lists, struct records, etc Full source includ- 
ed $89 Complete manual available on tree 
demo disks MC/VISA/AMEX/PO/COD 

PMt 

4536 SE 50th 

Portland, OR 97206 

(503) 777-8844 
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FREE BUYERS GUIDE 


Call or write for our FREE comprehensive 
buyers guide containing hundreds of lan- 
Quages, ublites and books specifically for 
IBM personal computers and compatibles 
Wa're the world $ beading independent dealer 
Of programmer's development tools because 
we provide sound advice, low discount 
prices, tast delivery. FREE domestic sipping 
and no indden charges 


Programmer'a Connection 


08-53-1166 USA 
Whipple Ave 
No. Canton, Ohio 44720 
216-494-3781 OH & AK (Collect) 
800-225-1166 Canada 


BRIDGEWORKS! FOR 1-2-3 

Bridge the gap between Lotus 1-2-3 and BASIC, 
Pascal. dBASE, communications of other appli- 
cations. READ data from and WRITE directly 
(NTO NAMED RANGES in 1-2-3 or Symphony 
work sheel files No PAN or Dif fites Nol copy 
protected Integrate into your applications with- 
oul royalty For Lotus 1-2-3 and Symphony on 
IBM-PC/AT/COMP $59 95 Alsoavailable resi- 
dent version. C tools, BASIC subroutines 
GreyMatter International Ine 

100No Country Road / Bldg B 

Setauket, NY 11733 

516-689-7682 


SiGe Ta 


ES SE 
PROGRAMMERS 
TOOLS 


NETWORK CONTROL LIBRARIES 
NETWORK INTERFACE allows file shaning and 
fedirection through DOS functions $99 
NETBIOS ROUTINES allows access to low-level 
network functions Name, session & datagram 
toutines Wail and no-wail options $199 NET- 
WORK MASTER provides access to Netware in- 
ternal functions Complete contro! of your net- 
your compiied programs 

Starlight Software °° 

2861 Central Street ** 

Evanston, IL 60201 °° 

9° (319) 864-9970 “eee 


XMEM - forget your 640K limit! 

XMEM allows Microsott C programmers to store 
and manipulate data in the extended memory ot 
theit AT/XT-286/PS2 systems under 00S 
Libraries for ail fous memory models are provid- 
ed. Features inctude dynamic memory alloca- 
fion, fast data access and compatibility with 
Microsoft C 40 memory allocation functions. 
$320 only 

BAZAR Systems 

Posttach 1041, A-1041 Vienna 

Austna, Europe 011431/65674770 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM 
Builds Complete, working applications You 
give if spec's, it writes error-free code 

“Indexed Data Bases — * Multiple Screens, 
“Report Generator * Menu Generator 
*Conlex-Sens Help “Global Searching 
fale Price$200 00 — Visa/MC,ck.MO 
P-0 Box 928 

Katy, TX 77492 

(713) 391-8570 


PUBLIC DOMAIN 


{BM SOFTWARE $1.50 O1SK 

We have over 950 disks full of the latest versions 
of shareware and public domain software tor the 
PC Buytor $1 50 perdisk (no min) or rent tor 85 
cants a disk (50 disk min with $1 per disk de- 
posit) Fastdelivery, COD available Write or call 
for complete catalog 

Genesis Systems 

894N Garey Ave . Suite 208 

Pomona, CA 91767 

(714) 623-2468 


PUBLIC OOMAIN 

Public Domain and user supported software for 
(BM and compatibles 

© Get more bytes for the buck! 

© 100's of disk and 1000's of programs. 
Low as $1 25 per FULL disk 

© Send $1 for directory disk set 
Visa/MC accepted 

US/PD LIBRARY 

226N Main 

Clinton, TN 37746 

615-457-2130 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5H15 .. 
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PUBLIC DOMAIN 


$3.00 SOFTWARE FOR IBM PC 
Hundreds to choose trom, wordprocessors, data 
bases, spreadsheets, assorted games tor all 
ages, communications, business, music, art, 
programming language and useful utilities for 
taking your computer easier to leam Most pro- 
Grams have documentation on the disk Writetor 
your FREE catalog today! 

BESTBITS & BYTES 

P.O Box 5332, Dept M 

North Hollywoad, CA 91616 


“@ 
e e 8 


Cali 1-800-843-5084 for FREE catalog! 
(GM PC Soltware Coferten 
Only $3 7ivdioh hl 
‘Over 1150 programm packed tagether on diskettes, 
each diskette avadebie lor only $3.78 ' Calatog 


Garree, Unites lor Det, Screon ard Prviter, Lotus 
workahests, dfase program lus contained on ihe 
disks, We ship on MasterCard, Viea, af COD 
People's Choice 
P.O, Bex 3061 Warner Robins, GA 31099 
1.800-843-S084 « 1-912-922-0093 
CIRCLE 764 ON READER SERVICE CARO 





**1-800-262-6053°* 

(BM P 0 & User Supported software, as low as 
$150 per diskette!!! ff you are currous oF a long 
time user, call our 24 hour order lineand ask tor a 
free catalogue The newest and best, al! types. 
from accounting to word processing Call NOW! 
(MS 601-428-5722) 

SOFTWARE CAFE 

1125 West 10th St. 

Laurel, MS 39442 

1-800-262-6053 24 hrs 


REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program tor managing residen- 
ment reports including operating statement, de- 
linquent rent. lease expiration and transaction 
register report Provides check writing, check 
feconciliation, posting of late fees, recurring 
expenses—$395 Investment Analysis—$245 
YARDI SYSTEMS, INC 

930 Laguna Street 

Santa Barbara, CA 93101 

805-966-3666 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 for 
residential & commercial properties and other 
bkkp'g Flags deling’t tenants, prints budgets. 
checks, Invoices & 1099S No retyping of 
recurring data ° “Real Anatyzer” $195, when 
deciding buy/sell, exchange, or refi 30 DAY 
MONEY BACK. 

REAL-COMP {NC 

PO Box 1263 

Cupertino, CA $5015 

(R06) H- 1100 


REAL ESTATE 


PROPERTY MANAGEMENT SOFTWARE 
For 18M/PC and PC Companties 


WE STAND BEHIND 
$295.00 OUR PRODUCT 
15 Oay Money Back Guarantee | soft manual on o339 
© We also offer a derne desk $3 00 to cover postage& 
handing @ Weil handle up to 30 properhes 1000 
mits each hard disk compatiow® © incorporates G/L 
for Audit Trat @ Recerved Rents @ Late Rents @ 
Percent of Return on investment @ Income Totals’® 
Expense income Printouts @ Rent Payments @ Late 
Changes @ Ubkies @ Morigage @ Tares @ insurance 
© Capital Expenditures @ Prohytoss Statement @ 
Vacam Urets @ 40 User Oehned Categones @ anda 
‘wealth o} oiners 


Operates on 64K or more 80 colurnn display ant 
printer @ CreckStar Check Wotng System also 
avatable for $9500 © You may place order now or 
send fer more detatied mtormaton 


{718} 454-9833 


CompuSTar 
107-02 Keesevite Avenue = St Albans MY 11412 
(CIRCLE 765 ON READER SERVICE CARD 


COMPLETE PROPERTY MGR Il 
Auditor Approved Integrated General Ledger, 
Accounts Payable, Aged Receivables, Tenant & 
Property Data Base, Report Generator and all the 
Necessary audi! traits not usually found CPM {| 
has the power of $2500 programs for only $795, 
Easy to use plus 30 day guarantee! Demo 
Available 

ISOLUTIONS! PUBLISHING INC 

8016 Ptamnfield Road 

Cincinnati. OH 45236 

(513) 891-6145 


SSINVESTMENT ANALYSIS $$ 

No one makes analyzing income producing 
Property easter (ree demo) with such price per- 
formance comfort at $170 Stand alone, tully 
compiled, loan amort and deprec schedules, 
1986 tax changes, custom features Cash tlow 
and detailed sale analyses uncover buy/hold’ 
sell/refin /exch decision insights 

The SOFT ESTATE 

Five Villa Verde Dr , Suite 110 

Buttalo Grove, IL 60089 

°* (312) 259-6301 ** 


COMPLETE REAL ESTATE 
INVESTOR 

Complete Property Analysis PLUS Creative 
Financing Reports, Proformas, Amortizations, 
Depreciation, Year-by-year Analysis, etc result 
in huge positive cash flow in Real Estate Easy 
to use & 30 day guarantee! $495 w/Tutoriai 
Demo available 

‘SOLUTIONS! PUBLISHING INC 

8016 Plainfield Rd 

Cincinnati, OH 45236 

(513) 891-6145 


HOMEWORKS ™ $40 

Home-Buyers, realtors, lawyers, bankers: Com- 
pute mortgage, payments and totals, any pay- 
ment period, balloons too! DETERMINE $$$ 
YOU CAN BORROW Print detatled amortization 
schedules and yearly lotals Name & save cases. 
simple case management Fut! screen, windows, 
help, last 256K. cotor/mono, 30 day Sback 
guarantee $40 + $5 sh + chk/VISA/MC 

KEEP IT SIMPLE SOFTWARE, INC 

580 Fitth Avenue 

New York, NY 10036 

BO-SS-RSS | 272-7OU-KISS 
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MORTGAGE LOAN CALCULATOR 
Quality buyers by loan type. income, Mo pay, or 
home purchase Enter one item, calculates the 
others plus taxes, down pay, PMUMIP ex- 
penses. points, clos costs, cash sequired, Do 
what it with rate term, debt. etc, print qualifying 
and counseling reports with amortization sched- 
ules Price $165, demo avail $15 

HMS Computer Company 

2401 Pilot Knob Road. #108 

Mendota Heights, MN 55120 

(612) 452-5928 


INVESTMENT ANALYSIS 

Analyze and forecast cash ttow tor any invest- 
Ment property of development, residential or 
commercial As many loans, leases, expenses 
and years as you want NPV, IRR and FMRR be- 
tore and after tax Fast What-ifs’ Sensitivity and 
Risk Analysis All tor $595 Partnerships’ 
Graphics/Monthly also available 

Demo & 30 day money-back 

Analytic Associates 

4817 Browndeer #203 

Rolling Hills Estates, CA 90274 

213-541-0418 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ol oursoftwarehave 
found it comprehensive, flexible andeasy touse 
We offer systems to manage the toflowing types 
ot properties COMMERCIAL/RESIDENTIAL/ 
CONOOMINIUM/ HOME OWNERS ASSOC / 
MINI-STORAGE FACILITIES 

Formoreinto andsample printouts call 
REALTY AUTOMATION, INC 

2539 Saleroso 

Rowland Heights, CA91748 

B18-913-1244 


OEEO OESCRIPTION ANALYZER 

Fast and simple plotting ol maps from deed de- 
scriptions Map plotted to scale on graphic 
screen or printer Computes area and delects er- 
tors includes comprehensive tutorial by a pro- 
fessional surveyor Very handy for realtors, law- 
yers & mvestors Free amortization program 
$49 95 MC/VISW CK 

Greenbnet Graphics, Inc 

PO Box724 

Rainelle WV 25962 

304-438-B157 


RELIGION 


POWERCHURCH PLUS!* 

Fast, friendly, relabte church administration 
syslem Full tund accounting, mailing Irsts. 
membership, contributions, attendance, word 
Processing, accts payable, payrot!, multi-user 
support, and much more - all tor $495 complete 
Uses up-fo-date software technology Unitd ca- 
pacity FREE demo version Call today 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213)854-0065 
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RELIGION 


PARISH OATA SYSTEM ™ 
Comprehensive census/contribution program 
Easy to operate, menu driven Family, member. 
financial info & reports tully integrated Selec- 
live lists, labels, contribution/turtion state- 
ments personalized letiers User can create own 
feports, letters Other church programs avait- 
able Over 1600 users Free info 

Parish Data Systems, Inc 

3140 North 51st Avenue 

Phoenx, Anzona 85031 

(602) 247-3341 


MEMBERSHIP MIRACLE ™ 

Church mgt system with membership, contri - 
butions, word processing, mailing & tund drive 
support On-line heip $35 tor shareware soft- 
ware & User manual or disk $199 to register for 
support, User & Ref manuals & upgrade no- 
tices Source code $50 add! IBM-XT/equiv 
Free tutorsal 

Elegant Solutions, fac 

2507 E Shorewood Blvd Suite 300 

Milwaukee, Wisconsin 53211 

(414) 332-0774 


—————S——— 
SALES 
MARKETING 


rOLLOW-UP 


Software for Salespeople 


Manage your sales activities with 
FOLLOW-UP. Track prospects by 
@rea, doliers, products, salesperson 
or any of 22 other entry fields, Fast 
& easy to use with on-line help at 
every point. Now In delly use by 
businesses of ell types & sizes, 


Reminds you when to call 
Keeps history of previous calls 
Keeps Appointment Calendars 
Keeps track of other things to do 
Printe 9 wide rangs of reports 
Prints Mailing Labels 
Interfaces to your Word Processor 
& M di Merge letters 
On screen Telemarketing to 9 
group of names that you select 

© Provides detalted sales forecasis. 
Imports deta from ASCII files 
Transfers & merges date between 
computers using Follow-Up 
Has several dete fields that you 
can define for your business 
Cesigned for use by velespeopis, 
fol computer experts 


$179.95 


XYCAD Grou 
1877 St. Clair Ave. 
Clevetand, Oh 44114 
800-428-8457 
In Ohio (216) 589-5788 


Software 
Security begins 
on following page 
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With our Copy Protection 
Products. They really work 
and do not burden the 
honest user. . . 


For Disk Security 
High Level Security 
® PADLOCK II DISK 
© SAFEGUARD DISKS 
© COUPON DISKS 


For Hard Disk Protection 
© HDCOPY 


Low Level Security 
User installable Protection 


© PC-PADLOCK 


The market is fi0ed with copy 
products which burden 
the user or simply don't work. We 
have over 2500 satisfied software 
firms utilizing our systems. The 
high-level fingerprint has not required 
an update in over 2 years. 
Why shouid your valusble data or 
useful software program become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 
SEMVING THE SOFTWARE (NOUSTAY 
3920 Ridge. Arington Hts 1. 60004 
(312)392-2492 ‘Telex 493-7109 
CIRCLE 758 ON READER SERVICE CARD 


MAILSAFE" 


A software implementation of the RSA 
public key cryptosystem for MS-DOS 


+ Secure Messageng without secret shanng 
+ Uter key generaton 
+ ASA Oigita! Signature™ » Useriile authentication 
+ ASA Dignal Envelope™ - secure data privacy 
= Local Ste encryption 
* Configuration features for most E-MAIL Systems 
«OEM vartions available tor DOS end UNIX 
$250 per copy Quantity discounts Special 
Prices for government and education markets: 
The RSA public-key crypto system is protected 
by US patent 4.405 829 
[s CALL FOR INTRODUCTORY OFFER. _— 
RSA DATA SECURITY, INC. 
10 Twin Dolphin Drive + Redwood City, CA 94065 
415/595-8782 
CIRCLE 567 ON READER SERVICE CARD 
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COPY PROTECTION 


Free Demo Diskette 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems, 


Now Softguard introduces the 
Protection Kit-a compicte 
software duplication and copy 
Protection system for your 
iBM-PC. And it's invisible to 
your end-users! 


e Hard disk support with 
install/uninstall. 

© No special media required. 

e No source code changes. 

Stops all copybusters. 


Macintosh Copy Protection also available 


SF TGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
CIRCLE 758 ON READER SERVICE CARD 


EVERLOCK 
COPY PROTECTION 


Designed tor user-transparency, clone 
compatibitity & strength tt features 

« no need for damaged media or /0 plugs 
© supports all Hard & Floppy disk formats 
© file-server networks Supported 

* vanable number of installs (0-99) 

* create demos with remote unlock option 
+ allows protected upgrades by modem/88S 
$195 Starter Kit or $495 with NO meter 
counts Free info & demo disk available 


Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 
(800) 227-0644. . . (816) 776-2700 
CIRCLE 758 ON READER SERVICE CARD 
BIT-LOCK® SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multitayered secunty Rapid decryp- 
tion algorithms. Refiable/small port transparent 
secunty device PARALLEL or SERIAL port 
Countdown and timeout options also avaitable 
KEY-LOK™ securityat about 4% BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805S Windermere Circle 


Littleton, CO 80120 
(303) 922-6410 or 798-7683 
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SHAREWARE 


SAVE 90% ON SOFTWARE! 

Shareware programs compare favorably to com- 
mercial programs costing $200 and up! EZ 
Forms, Homebase, PC Key Draw. PC Outline, 
PC General Ledger. over 170 others to choose 
from, ait for $6 95 or less per disk! Money-back 
Quarantee IBM, PC, XT, AT, jr, or compatibles. 
Send today for FREE catalog 

SHAREWARE EXPRESS 

32302 Camino Capistrano, Suite 204 W 

P.O Box219 

San Juan Capistrano, CA 92693-0219 


STATISTICS 
BELIEVE IT! 


(612) 866-9022 
CIRCLE 771 ON READER SERVICE CARD 


SIGSTAT includes aver 70 programs of the BMO- 
Statistical senes, plus many advanced new fea- 
tures Mainframe capacity (up to 80 var ) for 
unt—{eg. ANOVA, regression) + muifivar- 
iate (e.g. canonical, factor,) analyses, fime- 
senes, multidim scaling, crosstab, plots, q/cand 
more 8087 support opt 256K, DOS, $595 
SIGNIFICANT STATISTICS 

3336 N Canyon Road 

Provo, UT 84604 

(801) 377-4860 
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STATISTICS 


STATISTIX™ 


A powerful yet incredibly easy-to- 
use statistical system. Outperform: 
programs costing much more. 
Flexible data management and 
transformations, mult. regression, 
ANOVA, most standard parametric 
and non-parametric tests, p-values, 
plots, histograms and many others. 
SATISFACTION GUARANTEED! 
Send $2 for demo disk (IBM only) 


Pick & Choose for Your PC 

BMOP Statistical Software offers 40 programs 
for dataanalysis Butyou can choose any combi- 
nation to sutt your needs From simple statistics 
and plots, to T-tests, ANOVA, ANCOVA, step- 
wise regression time serres, frequency tables, 
survival anatysis and more! Call for your free cat- 
alog. Hard disk req'd 


} 


STATISTICAL SOFTWARE 


BMOP Statistical Software, Inc. 
1440 Seputveda Blvd 

Los Angeles, CA 90025 

(213) 479-7799 


RATS! Version 2.1 

Best selling econometrics program OLS, 2SL5, 
SURE, logit, probit and much more! Forecasting 
with ARIMA, VAR Exponential smoothing Mod- 
el simulations. Support for daily weekly data. High 
quality graphics to screen, plotter, prinier 
$200-$300 Visa/MC Demo available Call 
VAR Econometrics, inc 

PO Box 1618 

Evanston, 11 60204-1618 

(312) 864-8772, (800) 822-8038 


NCSS plus-$99 
Easy-to-use menus & spread sheet Multiple re- 
gression T-tests. ANOVA (up to 10 factors, rep 
measures, covariance) Forecasting Factor, 
Cluster, & discriminant analysts Nonparamet- 
fics. Cross Tabulation Plots. histograms, box, 
scatter, stemleal Sort Subset Transforma- 
lions. Reads ASCII New graphics Pkg. $59 
NCSS 

865 East 400 North 

Kaysvilte, UT 84037 

Phone 801-546-0445 


THE BASS SYSTEM 

SAS"-like Power on a256K PC! BASSBase nuns 
many SAS programs on a 256K 2 floppy PC. 
BASSView gives a true windowing environment 
BASSSial (in beta lest) ands an expanded stat 
pack. “SAS a SAS Institute TM BASSBase-$95 
BASSBase/View- $159 

BASS INSTITUTE INC 

0 Box 249 Chapel Hill, NC 27514 
919-489-0729 BB 919-489-9665 (N 6, 1) 





FOR MORE INFORMATION OR 
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The fast, easy way to prepare 
ur 1987 income tax return. 
uns on IBM PC w/256K. 


Supports A-SE,2106,2119,2210, 
-3903,4136,4562,6251,8615 


All forms are cross-referenced. 
Complete tax recalculation in 
an instant. 


IRS-approved printouts for all 
supporting forms & schedules. 
Also supports overlays or prints 
directly onto preprinted forms. 


Only $45 


Integrated state packages for 
NY, NJ, and MO - $30 each 


Check, C.0.D, M/C, VISA 


Don't let the low nee fool you. 
AM-Tax can do plenty!! 


AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 to order 
CIRCLE 616 ON READER SERVICE CARD 





TaxEase™ SYSTEM 


Federal & State relurns on single disk- 
only $89.95 Easy to use Calculatas 
acne - pertogts capi 
= ions, prints a 

PEA. CODC. GA. LAN MA, 
MO, MI, MN, MO. NC. NJ. NY. OH. OK. 
PA, VA, Wi Requires Lolus 1-2-3 or 
comp spreadsheet VISA/MC $3 s/h 
chg. Money back guarantee 
Professional package available — $99 

Park Fechnologies, Inc, 
PO Box 1317 


Clifton Park, NY 12065 

518/677-5681 or 800/423-3189 outside NY 
Fax Ease 
LSSsyst=v 


TAX PREPARATION SOFTWARE 
CIRCLE 772 ON READER SERVICE CAAD 





$24.95 

Money back if not pleased. 1040A, 1040€Z. 
1040, A-F, R, SE, 2106, 2119, 2441, 3468, 
3903, 4562, 4684, 5695 Two schedules C. 
Prints submittable forms Easy to use, walks you 
thru the forms. Txb! inc & tax liability displayed. 
Reg. 1-2-3 of Symphony $2495 + $5sm CA 
fes add 6% bx. No cards. Spety 1-2-3 or Symon 
order 





MYKRO-KOSIM 
1790-A Lakeside Drive 
Fetton, CA 95018 
408-335-7396 

















1099 COMPLIANCE MADE EASY 

THE 1099 REPORTER is a complete package lor 
Magnetic media filing of all 1098 and 1099 tax 
forms Records. verifies & prints afl data, creates 
IRS diskette, report forms for payees. permanent 
files for your records Easy-to-use menu-driven 
format Fully tested, reliable, economical 
$295 00 complete 

BEAR ROCK SOFTWARE COMPANY 

6069 Enterprise Drive 

Placervilte, CA 95667 

(916) 622-4640 


TAX TOOL FOR 1987 

Used by professionals/individuals over 5 years: 
expanded and simplified, tax planning. alert 
Checking, itemized deductions sorting, IRS or 
perforated form Fed: $3995 Fed NY/NJ. 
tes &non-res $4995 PC/XT/AT 320k Forms 
1040, 1040A. A, B,C, 0, E.R, SE, & others. 


MAU Corporation 

57-09 155th Street 

Flushing, NY 11385 

(718) KEY-5038/Chk/VISA/MC/COD 


W2 & 1099 ON DISKETTE 

Print lorms and create IRS-READY diskettes tor 
W2 and 1099's Fast data inpuf thru easy to use 
screens or import directly from any GBASE file 
Prints on standard commercial forms $79 
YEAR END SOLUTIONS 

23010 Lake Forrest Drive Suite 0109 

Laguna Hitls, CA 92653 

714-544-1099 


SE aS a ee 
TERMINAL 
eS 





Term/Comm Productivity Too! 
PereLine emulates ¥7100, V152, DG210/211, 
1BM3101 Vidtex and two connections at same 
time Leam mode lets your PC create autolog- 
ons and ather scripts Remote operations, exit 
fo DOS while connected, customize yout own 
menus and § file transfer protocols including 
batch file transfer Only $69 95 

PEREGRINE DATA SYSTEMS INC 

5365 Baron Drive 

San Jose, CA 95124 

408-356-6105 


THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
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TO PLACE YOUR AD CALL 212 


503-5115... 


TERMINAL EMULATION 




















Terminal Emulation 








TRAINING 


‘‘Training is our 
Middle Name’’ 


Learn how to use your 1BM-PC with ATI's 
mieractive computer-based traming pro- 
grams ATI has been voted best training 
Products by the readers of PC World Maga- 
zine three years ma tow Products include 
1BM-PC, Lotus 1-2-3, dBASE 11 Plus, 
WordPerfect and over SO others. Prices 
from $49.95. Call today 


Bari 


American Training International 
12638 Beatrice Street 
Los Angeles, CA 90066 
(213) 823-1129 (in Calif) 
(800) 421-4827 
‘CIRCLE 615 ON READER SERVICE CARD 





TRAVEL 


GET THE BEST 
VACATION VALUES 


Menu driven data base finds 
the best lour values in the 
world 

From a Himalayas Yak Caravan 
lo a Bermuda holiday 


WORLD-> FILE. 


(800) 622-4745 
(212) 901-0109 


Best Tours in the World 
Bes! Beaches in the World 
5 


Yein disk O Jin disk 


$9.95 - s200s4 


Retunded aith your first booking thru 
2 World file Travel Agent 


CIRCLE 607 ON READER SERVICE CARD 





EM220 vt220 and VT102 
emulator. Includes file transfer, 


screen scroll back, and many v, a, 
other features. a oe 4 
EM4010 v1220 and Tektronix .> , 
4010/4014 emulator. Features high > 
resolution hardcopy and support for ae, 


EGA, VGA, and Hercules graphics. 


Diversified Computer Systems, Inc. 
3775 Ins Avenue, Suite 1B 
Boulder, Colorado 80301 (303) 447-9251 


CIRCLE 774 ON READER SERVICE CARD 
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<2 Sl 
i] 
i] 


‘2Quis 

i] 

1 The Automatic § 
| File Compressor @ 


i] Get megabytes ot extra disk space L] 
] without the expense or effort of installing | 
anew hard disk. 
ish even lets other software | 
( lif, Ribase, Paradox, etc ) read or 
update compressed files while they stay i] 
‘on disk...without 


ba any 

t software changes! And it’s fast, too! 
Databases uptog90%! =] 

Text files, etc reduce up to 60%. 


r] PC/XTIAT®DOS 2 0 & upe40K resident I 
Order today! Just $79 + $5 SM. 


'@ 
i 

Corporation 
Pe ( a (718) 855-9141 


E264 Court St, Brooklyn, NY 11231 
Seen te 
Be eee SS Se = 


————a 
WORDSTAR._ USERS 


GET THE BEST “UPGRADE! 


WordStar ts a great word process- 
ing package Now you cari make it 
easier to use, more effective, with 
WordStar/RapidWoiter. It gives 
you 10-15% more speed and effect- 
iveness with WordStar, and up to 
50% fewer errors. Makes WordStar 
a pleasure to use! Just plug in 

and go! 


SunDog Software 4 
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UTILITIES 


Hard Disk 
Partitioning 
Software 


Breaks the 

@ For PC-ATs, XTs, and compatibles. 

® Creates multiple DOS partitions, $ 79 
SCSI controllers. 
“SpeedStor software makes installation simple and 
controller, LAN and PC manufacturers. 

@ The Industry standard: over 100,000 units sold. 


32 MB Barrier... 
up to 2,048 MB each. 
painiess.,.its user interface Is a joy to work with,” -PC WEEK 
Now includes SpeedCache caching soft 
ware and Disk Drive diagnostics REE 


EFFORTLESSLY! 
@ Supports ST412, RLL, ESD! and 

@ Recommended and used by major disk drive, 
STORAGE 

DIMENSIONS 


¢COM - Directory Commander 

Unnvaled directory access, one hand runs pro- 

grams & changesdirectoriestromkeypad Hides 

fename directones. File handling copy, move, 

sreguere | delete, print, withsingle, tagged. orentiredirecto- 

nes Powerlul macrokeys. Integrated multi- 

iii window, multi-butles tex editor Resizable print 
& spooler with hol-key cleat Screen saves, more 

$49.95 
DAC Micro Systems 
@ The Virtual Ey panded Memory Mana 40941 176th Street East 
Lake Los Angeles, CA 93535 
805-264-1700 VISA/MC 


Ammunition to conquer 
your biggest problems! 


provides your me applications with mye 

eight megabytes of expanded memory 

e@® tums PC/AT  aaencea memory into 
expended memory 

@ ff turns hard disk storage into expanded 

REVOLUTIONARY EGAUTILITY 

Tired of fat, fuzzy EGA fonts? Your eyes deserve 

FONTEDIT 100% user defined fonts All EGA 

TOURS. Use WS fo plint 1986 Git a OUN 

Compal. PRN. No programming necessary Re- 

Places ROM set Great for games. Req. DOS 3 X, 

mouse $49 + $S3S&H(NC res, add 5% sale 

CIRCLE 779 ON READER SERVICE CARD tax} 

Advanced Micro Systems 

P.O Box986 

Mt Airy, NC-27030-0986 

(919) 786-1485 


memory 

otts eer atife. Wi most EMS apolar 
inciudhng 12-3. Symphony, 

|» Onvy $90 95 sagt el een 





VEMM™ ote ce 


(913) $37-2097 
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ScreenWorks™-$99 
Complete screen management. 
Best panel editor and designer; 
design your most complex screen 
in 10 minutes. Supports Microsoft, 
Lattice and Turbo C. Superfast 
screen handler written in as- 
sembier as BtOS extension. 100 
py gees eg ne oe 

fields, colors and 
robs ral 265K, all 
monitors, PC types. 


MenuWorks ™-$40 

Using a PC becomes as easy as 
turning it on: Start up all programs 
from 8 menu. Customize selection 
screen. Just press hot key or Tab 
and Enter to run. Prompts for input 
if needed. Superslick editor to set 
up menu; easy to change. Fast. 
Full screen windows, help, 196K 
color/mono. 


dirWorks ™-$40 

Enhancement of PC 
Magazine _ Editor's 
Choice DOS Shell. 
Complete disk man- 
agement made simple, copy, 
erase, rename, format, all direc- 
tory commands and TONS more 
{e.g. set AT CMOS clock, 
hardcopy of directory, set file date 
and time). Multiple file and direc- 
tory operations. Sort and select by 
time, date, and sipha etc. Edit/ 
execute without going to DOS, 
Full screen, pop-ups, help, cus- 
tomizable, fast, easy, powerful. 


Editor's 
Choice 


Alt products come with a 30 day 
money back guarantee. Please 
add $5 shipping and handling 
for 1, and $10 for 2 or more. 
Check/VISA/MC. 


KEEP IT SIMPLE SOFTWARE, INC, 


580 Fifth Avenue 
New York, NY 10036 
800-543-KISS 212-764-KISS 


OF NEW YORK 


AT’s DON’T NEED 360KB DRIVES 


Ree cere pmecaae meen known 10 REAL Dut NG reli bly WRITE co 


KB floppies. With “CPYAT2PC" 1.2MB drives se relia! 
pen hard disk or pects ee: 


jected) offers the preferable SOFTWARE 


360KB 
‘AT2PC" (Not pe 


* NO software or eter at modification 
© A 360K drive is NOT required 
. Se rogram resides on hard disk 


T and COMPATIBLES i.e. Campaq 


Deskpro pessoal, AT&T 6300+, 
HP Vectra, Sperry PC/IT, Tandy 3000 


Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 


sal 


ORDER TOLL FREE 1-800-523-8777 
TELEX EZLINK 62873089 
Dealer Inquiries Invited 


@ 


MICRO@RIDGE COMPUTERS 
655 Skyway #125 ¢ Sen Carlos, CA 94070 
CA 415-593-8777 © NY 212-334-1658 


CIRCLE 619 ON READER SERVICE CARD 


Turbo GhostWriter 
TPascal Generator 
B-tree File Mgr-No 64K limit 
Screen Editor/Painter 


Create a Relational 
100% Complete Database 


MC/Visa/COD $289 
Normal Price $450 


ASCII 800-227-7681 
3239 Mill Run, Raleigh, NC 
CORCLE 657 ON READER SERVICE CARD 
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VCACHE GETS YOUR DISK 

MOVING! 

Hard disk accelerator increases speed of car- 
tridge and fixed disk operations using memory 
caching to eliminale repetitive disk access. Alto- 
Cate up to 15 Mb of extended or expanded memo- 
fy.or 5Mb of standard memory for caching disk 
data Includes disketle and screen accelerator 
modules Automatic and transparent after instal- 
lation $49 95 + $3shpg, CA lax 





we 
GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA92103 
619-298-9349 





FOR MORE INFORMATION OR TU PLACE YOUR AD CALL 212 503-5H15 . . . 
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Opt-Tech Sort/Merge 3.0 
Extremely fast Sort/Merge program Run as a 
OOS command of CALL asa subroutine Unlim- 
{ted filesizes, most languages, datatypes & file- 
types supported including Btrieve and dBASE li 
& Ill Advanced features include record setec- 
tion, record reformatting & much more! Call or 
writeformoreinto MS-DOS $149Zenix $249 
Opt-Tech Data Processing 

PD Box678 

Zephyt Cove, NV89448 

(702) 588-3737 


SPEEO UP LOTUS 1-2-3! 

Stop wasting hme waiting for your worksheets to 
tecaiculate Use SPRINT™, the 12 3add-in that 
cuts recalc time in hatl t's amazing Works auto- 
matically We'llsendyouatreeirial package After 
10 days retum it at no charge or honor invoice 
Pleasecalltoday $59 + $3s/n 

BIOLOGIC COMPANY 

11982 Coverstone Hill Circle, Surte 1622 
Manassas, VA 22110 
(703)368-2949/Chk-VISA-MC-COD 


°°°1BM Uses CP/M & Apple°’°* 
“Thebest”, “strongly recommended’ -PC mag 
@ Unitorm copies files, reads & writes 

directly 10.200 CP/M disk tormats on the 
PC,XT,AT-byMicroSolutions $59 95 + $3S/H 
@ MatchPoint 1/2 card transters Apple DOS. 
SOS, CP/M and ProDOS fites to 1BM PC,XT, 
AT-$185 + $3S/H (includes FREE Unitorm!). 
Blue Heron 

1108S SecondSt 

Dekalb, litinois 60115 

(815)758-2355 


PRO Programmer Tools $99 

Library subroutines. Saves hundreds of hours in 
programming and debugging No royalities * 
WINDDW LIB * WINDDW LIB w/dENTRY ° 
FILES. LIB* BIOS LIB* DOS LIB 

For programs compiled in “BASIC-IBM. MS ° 
C-LAT, MS ° COBOL-MS. RMF * aBASE-CLIP 
PASCAL-MS. TUR * FORTRAN-MS, RMF 
GLENCO ENGINEERING. INC. 

3920 Ridge Ave. 

Arlington Hts . I 60004 
***¢312)392-2492°** 


BREAK 640K! 

Why buy expensive boards? VRAM ™ gives your 
PC/XT/AT of PS/2 8 megabytes of memory by 
tuming disk space into expanded memory! Use 
extended memory lor expanded memory Create 
VERY LARGE worksheets FAST 640K not re- 
quired Use with 1-2-3, Symphony, and other 
EMS programs. $49 + $3s/n 

BIOLOGIC COMPANY 

11982 Coverstone Hill Circle, Ste 1622 
Manassas, VA22110 
(703)368-2949/Chk-COD 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 





LIMSIM 

Expanded Memory Simulator tor the 286 & 386 
machines Use the extended memory you already 
haveasLotusstyleExpanded Memory PCMaga- 
zine (March 31, 1967) says “Easy to use andwell 
documented “ $65 ($95 with assembler source) 
plus $5s/h 30 day money back guarantee Visa/ 
MC accepted 

Larson Computing 

1556HalfordAve #142 

Santa Clara, CA95051 

(408) 737-0627 


LOWCOST PROTECTION FOR 
YOURCRT! 

Protect your CRT screen from image burn-in with 
SS!1, the automatic RAM resident screen saver 
CRT blanks after user definedtime limit, instantly 
testored at the touch ot a key Hot-key toggles 
screen on/att DDS 2/3, 1K, MGA to VGA 
$1995 + $35’, CAadd6 5% Check. MO. of 
PO PAYS FOR ITSELF! MONEY-BACK GUAR ! 
ORDERNOW! 

KITT SOFTWARE SOLUTIONS 

2210 WiishireBlvd Suite 713, Dept A03 

Santa Monica, CA90403 

(213) 452-9144 


WORD 
PROCESSING 


ARABIC/HEBREW/GREEK 

Russian and European languages—all in one 
package Supports right-to-left text and on- 
screen foreign characters with vowel points/ 
accents—no hardware modifications required 
Demo. $15 + sh $4 Dot matrix: (9pin/24pin), 
$350 + $5 sh LaserJet + .$500 + $5 sh 
Req 512K. graphics. 

GAMMA PRODUCTIONS INC 

710 Wilshire Bivd Ste 609 

Santa Monica, CA 90401 

213/394-8622 MC/VISA 


Optica! Character Recognition 

Stop retyping PC-OCR™ software wilt convert 
typed or printed pages into editable text files tor 
your word processor Works with HP ScarJet, 
Canon and most other scanners. Supplied with 
15 poputar fonts. User tramable, you can teach 
PC-OCR to read virtually any typestyle. includ- 
ing loreign fonts. Proportional text, matrix print- 
er outpul, xerox copies DK $385 Chk/VISA/MC 
AMEX/COD 

Essex Publishing 

PO Box 391 

Cedar Grave, N J 07009 

(201)783-6940 


World's Bilingual Word 

DuangJan 1.3, bilingual word processor for 
English and of these Armenian, Bengali, Euro/ 
Latin, Greek, Hindi, Khmes, Lao, Russian, Tamil. 
Telugu, Thai, Viet, .or create your own lan- 
guage with tont editor $69 + $4 s/h in US and 
Can ($10 s/h foreign) For IBM compatibles 
with graphics & dot-matrix printes Laser Jet add 
$49 Demo $5 

MegaChomp Company 

3524Cotiman Avenue 
Philadelphia, PA 19149-1606. USA 
215-331-2748/8138 
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COULD YOU 
PRINT THIS PHOTO 


SLEd offers a remarkably simple 
metbod of creating graphics 
and incorporating them into 
your documents using your 
word processor and a laser 
printer $149.95 





P.O. Box 807 Columbia, MD. 21044 
(1-800) 822-3327, (301) 747-0778 
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MISCELLANEOUS 


ACCESSORIES 


PROTECT YOURSELF! 

Ergo-Vision™ + 2 radiation filter with patented 
nickel mesh protects you trom radiation, static, 
andglare Reduces electromagnetic radiation by 
90% + . electrostatic chargeto 0 and eliminates 
glare Ant:/Rad/Sta/Gl filter $99 AntvStayGl 
$39 S/H $3 Chk/COD specify monitor manu- 
facture, model. # 

ABELSON COMMUNICATIONS. 

DEPT PCMG 

P 0 Box 1031 

Rockville Centre. NY T1577 

(516) 766-7782 Free Catalog 
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ACCESSORIES 


* 100% Cotton Canvas « Breathable! 
© Beige w/Grey Trim —e Static-Free 
For: Computers and Printers 
(8M, Epson, AT&T, Leading Edge, Compaq 
(800) 826-5761 
In CA (415) 759-1466 
Contemporery ComputerWeer 


1320-36th Avenue San Francisco, CA 94122 
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BAR CODING 


BAR CODES 
MADE EASY 


Drs 
steel 


PERCON* E-Z-READER™ 
FAST © ACCURATE » RUGGED 


JO SOFTWARE CHANGES wah PC: 


Detail Quesnons? C 


(503) 344-1189 


th Ave Euge 


A LEADER WV BAR CODE READER ENGINEERING 


PERCON 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & AT 


Simpie & quick installation 
No additional software or port 
Metal wand & case 
Also avaliable: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers & terminats 

approved 

TPS ELECTRONICS 
4047 Transport Street 

Palo Alto, CA 94303 

T ne: 415-856-6833 
‘Telex: (Graphnet) 371-9097 TPS PLA 

FAX: 415-856-3843 
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BAR CODING 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


® Labels for bins, shelves, inventory e Any size label 

© Flexible format ¢ Big text readable up to 50 ft. 

© Bar Codes: | 2 of 5. UPC/EAN, MIL-STD, AIAG, Code 39 
¢ Color Options e Reversals ¢ Auto-Incremenfing 

© File input ¢ Fast ¢ Label above printed with $279 Program 
© Other bar code programs from $49. 


esata TON 
ATA SOLUTIONS 


417-A Ingalls Street, Sante Cruz, California 95060 


408/438-9938 


BAR COOE—LABEL PRINTING 

THE LABEL MAKER™ prints dar codes, OCR-A 
like and large characters from data entered al 
keyboard or from disk lites. Create and save 
unique printing formats and record layouts Per- 
forms record add, change, delete. sort and select 
on disk files At LABELMAKER™ prints ALAG 
shipping/parts identification labels required by 
Auto Mitrs Requires IBM PC of work-alike 

Td SOFTWARE INC 

PO Box 2044 

Arlington Heights, IL 60006 

(312) 364-1065 


& BAR CODE 


READERS 


PC/XT/AT and PS/2 
e Attaches as 2nd Keyboard 
No software changes 
Rugged Metal Pen 
Reads | 2 of 5, UPC/EAN, 

Codabar, Code 339, etc. 
RS-232 & PS/2 model.. $399 
PC/X1/AT Infernal 

or External. .. $385 
30 Day Money Back 


Guarantee! 


CIRCLE 713 ON READER SERVICE CARD 





WHY PAY MORE $7-$95 
Bar Code Printing Sottware for PC. XT, AT. & 
Comp w/printers w/Epson-IBM graphics em- 
ulation Universal Bar Code Generator $45 
(Works with almos! any program) Test disk $7 
Smalt labels, targe labels, Logmars. AIAG, 
dBASE, & subr for Basic, Compilers, WP. Data 
Mgmt. etc $25-§95 Bar Code readers 
$195-$395 

GOROON COMPANY 

20210 Laceyiand 

Katy, Texas 77449 

713-578-5522 
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codes UPC, COOABAR 3 of 9 
iharieaved on IBM PC/XT PC/AT and 


$495 $295) 
ITS $307 Bar Code Generstion Software uses most 
pnt 


$125 
SCANNERS Choose the scanner to mee! your bar 
code needs. All scanners ara avaiable to be used 
wih eech bar code reader 
IBN. 10 Non-contact pesto! scanner with © roading 
Oistance of 1.2. 24 inches, for reading curved 
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BARCOOE PRINTING SOFTWARE 
PrintBar Il sa unique and powerfut memory res- 
ident program that prints code 39, 2 of 5 and 
UPC barcodes on Epson, IBM graphics and 
LaserJet printers Prinf directly trom any pro- 
gram including dBASE Ill, clipper, Lotus, 
Wordstar, without copying data fo special print 
fites Superb documentation $295 PC compat- 
ible bar code readers $395, 


[| PrintBar 0 Ih]! 


BEAR ROCK SOFTWARE CO 
6069 Enterprise Orive 
Placervilie, CA 95667 

(916) 622-4640 


BOOKS 


COMPUTER BOOK CATALOG 

Books for alt computer users-Professional 

Technical & Reference Books Send $2 00 for 
this BIG Book Catatog Today and receive $6.00 
oft your first book purchase  BORLAND- 
OSBORNE RELEASES Order Now! Advanced 
Turbo C-$22 95, Using Turbo C-19 95, Using 
Reflex-§21 95, Using Sprint-$21 95 Add $3 00 
s/h per book VISA/MC 

MEDIA PUBLICATIONS 

2164 P1 Old Middlefield Way 

Mountain View, CA 94043 

PHONE OROERS M-F (PST}8AM-SPM 

(415) 968-3600 
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BOOKS 


GBASE III PLUS In ENGLISH | 

WOW! Solves the dBASE puzzle in a hurry A 
proven winner packed full of programs and a 
complete explanation ol the dBASE commands 
Write your FIRST PROGRAM IN ONE HOUR 
using real world examples A 400 page teaching 
guide used in colleges, government training 
centers. and computer schools across the coun- 
try MC/VISA/C00 $19.95 + $2 00SH. 
ENGLISH | COMPUTER TUTORIALS, INC. 
1617 NORTH TROY DEPT M 

CHICAGO. ILLINOIS 60647 

>>(312) 489-1588<< 


BUSINESS 
OPPORTUNITIES 


EARN EXTRA $S$S AT HOME 

Receive needed exposure to eam extra Income 
by listing your experience, goals and equip- 
ment. Our database provides low cost/risk ap- 
Proach to introduce home programmers and 
companies needing programming help. Send 
ow for complete info package and application 
Only cost is alow, one-lime application tee 
HOME PROGRAMMERS, INC 

P.O Box 243-N18 

El Segundo, CA 90245-0243 


CATALOGUES 


PCjr 
























Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, we design them. 

Speed Up Products 
¢Preudo DMA Cartridges 
Second Floppy Disk Drives 
3% Disk Drives 
PCr Optical Mice 
*Monttor Adapters for PC's 
Parallel Printer Ports 
Full Size Keyboards 
Speech Attachments 
*Joysticks, Cables. & Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 
PC Enterprises 
“The jrProducts Group"’ 
Box 292, Belmar, NJ O7719 


{201) 280-0025 (800) 9272-PCUR 
CIRCLE 789 ON READER SERVICE CARD 
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COMPUTER 
INSURANCE 


COMPUTERS 
Full replacement of hardware, media, 
purchased software. As low as $39 
yearly. Covers fire, theft, power 


‘surges, 
other accidents. Call for information 
‘or immediate coverage. 
1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 
2929 W. High Street, P.O. Box 02211 


Columbus, OH 43202 
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SAFEWARE 

Insure your computer Sateware provides tull 
teplacement of hardware, media, and pur 
chased sottware As little as $39 a year provides 
comprehensive coverage. With our blanket 
coverage, no lists of equipment are needed 
‘One phone call does itall! Call 8am to 10pm EST 
(Sal 9105) 

SAFEWARE, THE INSURANCE AGENCY INC 
2929N High Street, P.O Box 02211 
Columbus, GH 49202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The “all isk” Personal Computer Policy from 
DSI Includes essential coverages not available 
with other policies. protection against toss of 
data (even from accidental erasure), {oss of cus- 
tomprograms, and traud As lowas $35 per year 
Coverage can be bound by telephone, 9 to 4 
Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Road, PQ Box 9003 

Boulder, CO 80301 

{303) 442-0900, (800) 822-0901 


COMPUTER 
SERVICES 


* * * REPAIR PRICING * ** 
@1BMPC/XT system board” $4995 
@1BM Adapter Boards” $3495 
© Compaq System Boards “CALL 
© Compaq Power Suppites-portable dp $69-$79 
@Prin| Heads Rebuilt (all modets). from $59.00 
@ All Major Brands Serviced calllorList. 
© 90 day warranty/* bios not included 
Computer Hardware Services 

115 Sweet St. 

Southlake, TX 76092 

+ #6017) 481-5445 °° °° 





SERVICES 


Over 1000 formats 
Quick turnaround 
Professional staff 


word processors 
databases 
spreadsheets 
disk to disk 
tape to disk 
optical scanning 
data entry 
mailing lists & 


Computer Systems Services 


5 east 16th street 
new york, ny. 10003 


(212) 463-7511 


america’s leaders in 
data conversion 
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DISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country We'll electronically 
Convert disks, tapes ar mag cards to your PC or 
word processor Over 20 billion characters con- 
verted since 1979 Optical scanning avaliable 
We provide the excellence you expect Text ac- 
curacy guaranteed lor disk conversions. 

TEXT SCIENCES CORPORATION 

$430 San Femando Rd 

Glendale, CA91203 

(818) 247-0792 


DISK/TAPE/OPTICAL SCANNING 

© 33c per page typewritten text lo disk in ASCIl 
WP formats available on request 

© Scan Typeset text- 6 to 24pt low rates 

@ Disk Convert Irom IBM, WANG, XEROX, 
MACINTOSH + 1000 other formats (bi-di- 
tectional) 

piel conversions (800, 1600, 3200, 6250 


) 
© Quick tumaround—Ouality Guraranteed 
1st RUN Computer Services 
1261 Broadway Suite 508 
New York, NY 10001 
(212) 779-0800 
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DISK CONVERSION 


TAPE-TO- FLOPPY 
FLOpPPY-TO: TAPE 
TAPE DUPLICATION 
FLOPPY: TO-MICROFICHE 
LASER PRINTING 
SLIDE GRAPHICS 


1-800-422-9622 
tin OK: 918 254 96221 


(9506 EAST 157 STREET 
RASA 00 74133-1301 
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TAPE/DISK } OQ 
CONVERSIONS “< ©. 


Conversion services to or ‘from 
over 1000 computer systems: 

¢ Magtapes * Mini Computers 

« Micro Computere © Typesetters 
¢ Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 

165 Arlington Heights Rd #M 
Buffslo Grove, It 60089 
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CHANGING WORD PROCESSORS? 
Media transfer to or trom 

IBM, XEROX, OEC, WANG, 

LANIER, CPT, CT, MICOM, NBI 


WORDSTAR, WORDPERFECT, MS/WRO, OW3, 


MULTIMATE, SAMNA, MASII, OCA. 
eeFREE TEST CONVERSION### 

Conversion Specialists 

531 Main St , Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 


DISKETTE COPY 
SERVICE 








DISKETTE COPY 
SERVICE 


MAXELL 


100% CERTIFIED 
BULK DISKS 
5/4” DS/DD 59° 
3%" DS/DD 1.19 
5¥s" DS/HD 1.59 


Price based on quantity of 300 
includes sieeves, labels and tabs. 


800-222-0490 


In NJ 201-462-7628 
@ 24 Hour Shipment @ 


MEGASoft 


PO Box 710, Freehold, NJ 07728 



















Full service duptication facility 
CIFICLE 617 OM READER SERVICE CARO 


SERVICES AND 
RQUie nent SALES 
LABELING * PACKAGING 


oTneuTion 
HIGHEST QUALITY » FAST TURNAROUND 
WE SELL MOUNTAIN COMPUTER 
OUPLICATION EQLIPMENT 
WITH CAPABILITIES OF DUPLICATING 
100 to 10000 DISKS & MONTH 


FORMATS 
UNLIMITED INC? 


FLORAL PARK NEW YORK 
(596) 488-4200 » 1 | 000) 645-0461 
FAX |516) 486: 4206 
Beeeeeeaeeacuauaca 
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Z We're the Leader in Software Duplication 7 


Be a oi OOTP IS Tice berstetec eset szesreasssstd 
Fortune 500 companies and software publishers 

choose Echo Data for 24 Hour tum-around, high 

quality, and competitive prices! All iBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 


SONAAAAAARAAAAAAAAAARARRAARANRRAARARN 


19KS8 





215-3 00 in PA 
VULLILULLLLLLLLILLSLLSLELILLULLILLITSTTSTIITLLITULTLES SEIT 


Echo Data Services, inc 
Lionvilie, PA 19353 
800-533-4188 or 


ee a 


NS 
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MAILING LISTS 


FREE CATALOG 

Over 2 million names on 75 owner/user lists 
'BM, Apple, mint sites, resellers, stores, VAR's, 
chains, mai! order dealers, educational, Unix, 
Pascal, Cobol, Lotus, dBase, modem, investor, 
publications, clubs. Cail/Write for free catalog 
Note: We do nol sell hardware orsottware 
TARGETED MARKETING INC - Irv Brechner 
Box 5125-P 

Ridgewood, NJ.07451 


800-323-8287 
WN J, 201-445-7196 


NETWORKING 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 
MARKET... 





386 MULTIUSER SPECIALISTS 


PC-MOS uses 386 power to turn inexpensive 
CRT terminels Into e true multiuser system. 


Run exleting DOS eottwere @ S! te nd 


rinters 


WYSE 386 trom 
and Televideo 386 OTI 8 from $2795 


Completely contigured 


lems © Up to 25 ueers 


“ie Dat taTrust=* 7 
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SUPPLIES 


SOFTWARE PACKAGING 
To Meet Your Needs 





CIRCLE 654 ON READEA SERVICE CARD 
Glenco Development Systems offers several choices to help you 
with your software packaging. Our product line includes cloth 
and vinyl binders/portfolios for your users manual and program | 
diskette. The binders can be screened with your company logo to 
add that extra personal touch. The final product is an organized, | 
eye-catching presentation that your efforts deserve. 


In addition to packaging, Glenco Development Systems offers a | 
wide variety of services, including finished product assembly, to 
help get your software products to market. Typesetting of manuals | 
can be as easy as sending an ASCII file. Duplication and label | 
affixing as well as product assembly/shrink wrap are readily avall- | 
able. Please cansult us with your specific needs. 


3920 Ridge Avenue 
Anington Hts.. IL 60004 


Long Life Laser Cartridge Recharge 


LASTS 30-50% LONGER! 
FACTORY LIKE METHOD-NO HOLES CUT! 


For Apple, H.P. & 25 more using Canon EP Engines. @i-/. 34 g 
100% Money Back Guarentee In writing! Turn-Around 
SEND $38.50 + $3.00 St! Texas Toner Cartridge Co. 
With Each Cartridge To: 11408 Audelie Road, Suite #4740, Dallas, Texas 75243 


(214) 475-5006 
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LASER CARTRIDGE 
RECHARGE 


Ca your cost Rete rockere 
printer 


SSELL US YOUR EMPTY 
TONER CARTRIDGES $10 


1 a omaradan « O8/eaag Remy man « 668/bes- sre 


Fe sees wk 


7 
ndge refiies PCWEER 
wei fo cemeven.c CONSUL TANS ie 


LASER CARTROSL BevsiON 
Ras sgn go> tate8- 7948 
a wisas 


LASER SYSTEMS/ 
TONER TECHNOLOGIES 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84037 
(801) 544-3090 

500 ON READER SERVICE 
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Laser Toner Cartridges 
Factory new loner cartridges lor HP LaserJet™. 4 - 
Apple LaserWriter™ OMS, Canon, and Corona PC Magazioe Classified 
taser printers. Guaranteed! Marketplace 
Black $89.95 the ultimate target market! 
Blue... $149.95 
cas eal PO's accepted © ‘The brand species who fee oe 
jagazine don't have the tame to si 

1685 Knollwood Dr Suite 642 arena their only concern is acting 
Mobile, AL 36609 what they need as quickly as possible 
1-205-661-1855 

1-800-553-0270. They'll DIRECT their attention 


TO PLACE YOUR 
AD IN 
PC Magazine 


Classified 
Marketplace 
Call (212) 503-5115 


1988 





to PC Magazine Classified 
larketplace 


For them PC Magazine Classified 
Marketplace's Direct Response/ 
Display Ad format represents a fast 
easy and cost effective method of 
product acquisition, They know it 
will have the products they need and 
the information they want regarding 
Price, volume discounts, specifica 
Wons and delivery. 

Ifyou think that your business can 
benefit from the 500,000 brand 
specifiers who read PC Magazine... 
YOU'RE RIGHT’ 

a a SE 


So take DIRECT action and 
call (212) 503-5115, 








RS # ADVERTISERS PAGE 
238 SCOM....eeeeeeeerees 145 
273 3M Data 110-11 





267 3M Data.. 140-141 
169 786 Computer .» 60-61 
185 AccessAfFile............... 237 
297 Advanced Computer 
Products... 





165 Advanced Digital Corp. ...... 
345 Alloy Computer Products. .. 29 
242 Alps Amenca........... 126-127 
103 American Power 
Conversion............ 362 
475 American Small Business . 205 
903 Amstrad, Inc... 195 












750 Applied Creative Tech....... 212 
. ann ton ree 
roducts......... 366-367 
209 pod a. 97 
210 Ashton-Tate.. 297 
296) BiSiVcccecccssennnes . 270 
152 Barrington Systems . 101 
: Bay Express......... . 373 
214 Bay Technical....... ....... 233 
* Bentley Computers... 256-257 | 
134 Best Programs................ 69 
125 BoftinLtd............... “ea 
137 Borland International 
138 Borland International .. ant 
377 Rodan’ ee ey 88 
260 Brightbill Roberts .. 
481 Bulag Computer 
248 atten inti gauesseze owe 159 
155 Central Point Software..... 3 





9 
Compact Disc Products .... 18 





261 
: CompuAdd Corp....... 200-203 
205 CompuClassics............ 288 
281 Computer Associates ....... m1 
109 Computer Discount 
Warehouse ............ 380 
‘a Computer Mail Drder .... 30-31 
225 Core International ........... 199 
326 Crosstalk Communications . 76 
278 Crosstalk Communications .58 
194 ha all 271 
360 Cresent Software .. 


.. 350 


PC INDEX TO ADVERTISERS 





RS # ADVERTISERS 


DAC Software... 
DAC Software. 
DAC Software... 
Dancotec Compute 
Data Access Corp. . 
Data World....... 


PAGE 















Discount Mi 
5 Epson America 
Executive Systems . 
Fifth Generation .. 

Fivestar Computer. . 
Formwor..... 
Fox Software.. 
Funk Software 
Funk Software ... 
321 Funk Software ... 


Gatewa 
Genoa 

Golden F 
Hauppauge Computer 
201 Haventree .. 








Intelligent 


"totes. Sea 






Intu' 
Irwin Magnetics . 
dameco........... 





et ig oe, -183 
Z Lotus Deweiopmeri Corp. . a 
263 Macolainc............. 2 
140 May Computers . 


Media Masters............... 









RS# ADVERTISERS _ PAGE 
; MOAN). 2: cis cacsetoeere a 19 
387 MHI Warehouse .. 361 
i MICRDBEST....... .. 365 
302 MicroCom Systems... .. 18 
485 Micrografx ......... 20 
f Micro Logic Corp. .. 325 
: Microsoft.........:cce C5-7 
q Microsott.. C8 
e Microsoft. . 309-311 
" Microsoft.. . 40-4 
: Microwa' 20 


oo 
Mitsubishi Electronics ..... 340 
514 Monolithic Systems......... 131 








292 Mosaic Software .. 
350 Mouse Systems ...... Sa 
507 Natural Microsystems ..... 249 
240 ee 
etree 376-377 

241 North vite Computer 

YSTEMS oe 378 
247 Norhal Coniter 

HOMSiccasesssnnaang 333 
197 Dkidats ciated 319 
177 Dlympia...... ..351 
175 On-Line Store . 373 
E raclé......... 
508 Palantir............. 
196 Paul Mace Software... 
310) PCBrand........ 
" PC Connection... 
372 PC Designs.................06. 
202 PCHOME......... eee 
354 PC Network .. 374-375 
355 eet a we OE 
145 Peet Poosncno 20 
539 PC's Limited 
358 Peachtree Software 
262 Perma Power Electronics... 314 


noe dN Support ms 


483 
Peels ri 1-13 
282 Hesse Poss 63 
255 Pine Compute i 379 
353 Protegé.......... cee 37 
122 QIC Research .. 263 
1B1 Quadram........ 231 
Quaid Software . ... $28 
254 Quicksoft........ 1 210 
486 Racal-Vadic .. . 13 
GZ RECO 5. ninsicsisonvnsneamennsisos 4 





| a Sere Eastarn AdverUeing Olractor 


| Baal 
ME, Rl, CT 
fod Coren. Oistnict Manager 
) Sloan Seu Olstrict Sales Representative 
lential Cenier 


| (€17)375-4690 

| Vickie Pins’ ppc Representative 

| aia 

i 0, OC, WA, WV.NC, $C, AL, MS, TH, 
MM wr ‘PA, GA 

| Rex Walker - Oistrict Manager 

_M Prieto NACOh ee 


Atlanta, “Sn'30308 4404) 239-9780 


Pau! Klain - Account Representative 
(212)503-5130 


— —a : cae 


PC MAGAZINE ADVERTISING SALES STAFF 


Sr. Advertising Coordinator . 
Advertising Coordinator . 


Pompe L. Pet 


1 Park Avenue, New York, NY 10016 (212) 03'5100 


NY, Nd, PA 
Jonathan Lane-Distict Manager 
212} 503-5310 
ott Seltz-Oistrict Sales Representative 
(ae 509-5307 

‘oohey - Orsirict Sales Rapresentative 
(Or 503-5149 

ark Avenua 
tau Ne bos Account Rapresentaive 
He WW MO, OH, MLL WO, 0. 


Ramartessack Ostrict Mai 
ios Michigan Avenue Suite 1400 


(3138463600 


fe ee Account Representative 
(212) 503-5126 


ie 


Jeff Miiler- Western Advertising Olrectar 
(415) 598-2332 


tat an Francisco & North), ID, OR, WA, ID 
Hesdi Yoder. Orsinct Sales Representative 
A Haugh ae Sutle 103 


ae arta Barbara to So. San Francisco), WY, 


Gini Talmadge - Oistrict Manager 

dtm Slattord - Orstnct Sales Representative 
110 Marsh Onve, Suite 103 

Fosler Gy, CA 94404 

(473) 578-5520 

dJenniter aa Account Representative 
(212)503-51 


PC MAGAZINE @ JANUARY 26, (988 
407 








RS # ADVERTISERS PAGE 
290 Rose Electronics . 

245 Santa Cruz ..... 

49B Seikosha....... 

12B Server Technology 

123 Silicon Specialties ity 
314 SimpleNeT.. i 
47B  Softklone. 360 
iH Softline...... .. 84 
288 = Softlogic Solution 49 
333 Softlogic Solutions... . 153 
334  Softlogic Solutions . 155 
193 Softview........... . 19 
393 Software Link, Inc. + 
488 Software Masters .. 88 
a Software Publishing . 264 
370 STSC os :) 
129 Standard Micro Systems .. oe 


Star Micronics 
380 Supersell Software 
Surpass Software 









0c. 
Tandon Corp. 
Tandy Corp 


70 
The Computer Ware jouse 952 


293 
178 The Laser Connection....... 219 
258 The Laser Connection...... 221 
529 The Public Software 
Library oo... ee 21 
Toshiba... .. 50 
i Toshiba... 
* —— Transec S b 
223 Traveling Software .. 
368 Tumer Hall Publishing .. 
268 Tussey Computer . 
382 U.S.A. Fiex...... 
329 Vertex Systems... 
171 Warehouse Data 
roducts.......... 146-147 
166 Wester Telematic 235 
z Westlake Data .. .185 
528 Whole Earth..... 120 
734 Wyse Technology . 129 
1B6  Zeos International... . 384 


*—No Reader Service #. Please call 
advertiser for information. 


rate) San Olago & Orange Caunty}, AZ, NV, 


Qabra Huiskon - District Manager 

Gana Shaw - Orstrict Sales Representalve 

3460 Wilshire Blvd 
ni 


Siepnen Shore - Oistricl Manager 
6 Sherry Lane Suite 1330 
aes TX 75225 (214) 691-6934 
Joanna Broome - Account Representative 
Meee ies 

CIAL SEU 
Adoiphus Holden - Account Representatwe 
(212) 503-5333 





















| 
| 
} 
¥ 


t 














EDITORIAL PRODUCT INDEX 


READER 
SERVICE 

NUMBER PRODUCT 
ACCOUNTING 


411 Peachtree Com- 
plete Il: The Busi- 
ness Accounting 
System 


ADD-IN BOARDS 
678 Dyna SX386 rel Computer 
C. 


647 Executive Fax 


COMPANY PAGE 


Peachtree Software 56 


124 
inc. 
Commuunication 272 


Technology Co. 
649 Fax-Mail 96 Brooktrout ani 
—__Technology 
646 FX-BM88/89 Fax Panasonic 273 
Partner 
677 Hand Hauppauge Com- 128 
MotherBoard puter Works Inc. 
676 _InteliSBC 386AT Intel Corp. 130 
650 = JT-Fax Asher Technologies 269 
648 = Microfax DatacopyCorp. 273 
675 — Monolithic Monolithic Systems 132 
Microframe 386 Corp. 
645 Smartfax Strongline Inc. 274 
674 = Zeos 386 Zeos Intemational 142 
Motherboard Ltd. 
AFTER HOURS 
653 TheAdLibPer- Ad Lib Inc. 420 
sonal Computer 
Music System 
652 Millionaire I Britannica Software 414 
654 TheMusicMagic MusicMagicCo. 416 
esizer 
651 Superstar Ice Mindscape Inc. 414 
Hockey 
BOOKS 
442 Odyssey Harper & Row, 56 
Publishers 
COMMUNICATIONS 
436 Emucom Emucom Inc. 52 
EM-1000 
436 Emucom Emucom Inc. §2 
—M-2400 
433  IDEAcomm IDEAssociates Inc. 52 
3278/0FT 
433 (IDEAcomm IDEAssociates Inc. 52 
3270/SNA 
434 INSSDLC INS Corp. §2 
pa, 
667 Compaq Deskpro Compaq Computer 92 
386/20 Corp. 
CONNECTIVITY 
440 PipeNet, Purvis Systems 48 
Version 2.1 Inc. 
PC 











SERVICE ‘SERVICE 
WUMBER PRODUCT COMPANY PAGE NUMBER PRODUCT COMPANY PAGE 
655 Waterloo Port + Waterloo 251 | 689 Mega-Link intellicom Inc. 236 
Microsystems 688 Microfazer VI QuadramCorp. 238 
DATABASE MANAGEMENT ee apemircdiaee a2 
431 DataPertect WordPerfect Corp. 53 nar = 
444 Salvage Comtech Publish 43 | 694 —PrintDirector Jr. ha Products 228 
WngiLtd. 669 PrintMaster 710F Bay Technical 214 
DEVICE SHARERS ___ Associates Inc. 
697 Buffalo $¥-1000 ButfaloProducts 216 | ©8 Serial Expansion BlackBoxCorp. 216 
690 DataManager Integrated Market- 234 
Data Net 1551 —_ ing Comp. 693 — ShareSpool Extended 228 
686 — EasyPrint EP-700 Server Technology 242 | Feder forthe Systems inc. 
Inc. 
G88 Expandable Pint BlackBox Corp. 216 pe ni I ae 
arer . ‘ : 
Qo] GiionkEZ  Gitronixinc, aaa e__MERCA Viet 206 
Queue 3326 GRAPHICS 
696 LaserBoard Digital Products 220 443 PC Emcee Computer Support 38 
Inc. Co 
Ip. 
684 i Model en Telematic 248 HARDWARE 
692 — Logical Fifth Generation 230 | 437 Ergotron Ergotron inc. 53 
Connection Systems Engineering 
687 MasterSwitch RoseElectronics 240 Workstation 
PRODUCTIVITY 
DEPARTMENT PROGRAM NAME/DESCRIPTION PAOE 
PC Lab Notes Turbo Pascal 4.0 adds features but requires patching of older programs. 277 
Utilities PAINT adds colors, lines, and pattems to help screens and pop-ups. 291 


Environments OS/2's memory management lets memory blocks be shared and increased. 313 
Power Programming © MASM and C routines for changing environment variables within programs. 321 
Spreadsheet Clinic Entering Point mode in 1-2-3 while editing a formula. 327 

Spreadsheet Clinic Macro for inverting a column of data in a 1-2-3 spreadsheet. 32 

Spreadsheet Clinic Converting dates into serial date values when importing disk directories. 327 
Spreadsheet Clinic Converting dates into serial date values when importing database files. 328 
Spreadsheet Clinic Pausing a macro without danger of the macro stopping if Enter isn't hit. 329 
User-to-User Running the DOS PRINT command ina batch file without user confirmation. 331 


a 





User-to-User MOVEIT.BAT moves a file between subdirectories without losing the file. 331 
User-to-User WHICHLPT tells you which printer is on-line. PRNSWAP switches ports. 332 
User-to-User LEVEL. BAT shows how to simplify IF statements In ERRORLEVEL tests. 334 
Power User FoxBASE user-defined functions that track elapsed time betweenevents. 341 
Power User Microsoft Word macros that duplicate WordStar key combinations. 

WordPerfect macros for inserting, saving, and finding text markers. 
Set of BASIC date manipulation functions quickly does many calculations. 345 


eels 


Filter written in Turbo Pascal redirects screen output into a file. 


PC Tutor Assembly language macros can save time, but they also confuse outsiders. 353 
PC Tutor Using environment variables to control flow ina DOS batch file. 353 
PC Tutor Effect of NEC 3350 printer's vibrations on the hard disk in an IBM PC-XT. 354 
PC Tutor Mono monitors designed to work with CGAs often produce blurry text. 354 


Connectivity Clinic The MS-DOS Handbook and BOSTON. DOC teach how to write batch files. 359 
Connectivity Clinic Getting garbled data and receiver overruns when running a VAX EDT editor. 359 
Connectivity Clinic PCTerm, SmarTerm, and Crosstalk iet DEC VAX download unattended. 359 
Connectivity Clinic Cables from Codenoll, PureData, and Proteon work in noisy factory settings. 360 
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Series Corp. 
658 Deja PC Publishing Inc. 186 
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656 Informix Informix 189 
Datasheet Add-in Software Inc. 
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Shade Information 208 
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COMING UP 


THE CHEAPEST ATs EVER If 





you're like most people, you probably as- 
sume that if you want the power of an AT, 
you'll have to pay a steep price. But with 
the proliferation of AT clones in the mar- 
ketplace, manufacturers looking for a 
competitive edge have slashed prices. You 
can now find an AT compatible with a 
monochrome monitor and hard disk for 
well under $2,000—some from mail-order 
companies, some from name-brand ven- 
dors. In our reviews, we test 21 machines 
to find the brightest bet at a bargain price. 


VGA COMPATIBLES The introduc- 
tion of the IBM PS/2 line with its built-in 
VGA display awed computer users every- 
where with the most colorful images ever 
seen on an IBM-type display. It also 
launched a race among manufacturers to 
bring out their own display adapters that 
would be compatible with this new stan- 
dard. Winn L. Rosch reviews the first 
wave of products to cross the finish line. 


LOGITECH VS. MICROSOFT The | 


introduction of two new mice from Logi- 
tech and Microsoft is changing the face of 
the mouse market. The new Logitech C-7 
mouse offers three buttons and 320-dpi 
resolution. And the latest Microsoft 


| Mouse, with its sleek ergonomic design, 





virtually eliminates hand fatigue. 


CONNECTIVITY — Univation is trying 
to carve out its niche in the LAN market- 
place with the first high-end network oper- 
ating system to offer database service. We 
review just how well Univation’s LifeNet 
implements third-generation networking 
capabilities. 


MODEST SPREADSHEETS Lotus 
1-2-3 is the first thing that comes to most 
people’s minds when they hear the word 
spreadsheet, But it might not be worth- 
while to fork over big bucks for a power- 
house spreadsheet like /-2-3 and its clones 
if your spreadsheet needs are modest. The 
14 packages we review here all cost less 
than $200 and are geared toward users 
with less-demanding spreadsheet applica- 
tions, Pu 
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Safe Stocks: 
Millionaire ll Gives You 
All the Action and None 
Of the Risk 


BY DONALD TRIVETTE 


Who among us hasn't dreamed 
about running a few hundred 
dollars into a cool million? 
About cornering Ford or taking 
over GM? Millionaire H, from 
Britannica Software, lets us 
play our mogul emotions for all 
they’re worth. Safely. 
Millionaire [is based on the 
ups and downs of real compa- 
nics taken from 91-week peri- 
ods over the last decade. The 
companies are divided into five 
groups: the automotive, com- 
puter, energy, acrospace, and 
food industries. In each group 
are three companies, major hit- 
ters all, including Ford, Digital 
Equipment Corp., Texaco, 
Lockheed, and General Mills. 
The play begins with you as 
a novice, holding $10,000 in 
your hot, sweaty hands. You 
have the ability to buy and sell 
common stocks. As your net 
worth increases you gain status 
and privileges; as an investor, 
you can buy on margin; as a 
speculator (once you've accu- 
mulated at least $18,000), 
you're allowed to purchase call 








— 





Millionaire 
Ws slick user 
interface 
makes it easy 
> tomkea 

) $33,000 profit 
» inLockheed 
one week be- 
) fore the call 

) options expire. 





| options; if you make it to profes- 
sional, you can buy put options; 
and anyone who reaches the ze- 
nith of broker (by amassing 
$100,000) can do all of the 
above plus sell short. 

As you advance from week 
to week, the program displays 
charts to show how the econo- 
my and particular issues are far- 
ing: for investors who consider 
charts just so much art work, 
Millionaire I] also displays 
news blurbs for each period. 
**Auto sales expecied 10 rise in 
next quarter’’ and ‘*Aerospace 
faced with a slowdown"" are 
typical of the subtleties. From 
watching the charts and reading 
the news, you plan your attack. 

Millionaire H differs from 
the old Millionaire 1 in several 


color, allows two players to 
compete with one another, has 
an improved command struc- 
ture, and is faster. It also has a 
| few flaws. Since it’s billed as a 
simulation, one wonders why 
the designers mixed real and fic- 
titious stock symbols. For ex- 
ample, Ford is referred to as 
“FRD” instead of the proper 
“"F."* This could prove costly to 
anyone who assumes the game 
is accurate and then invests real 
money in the real FRD, Fried- 
man Industries. 

How did I do with my wad of 
bills? [clawed my way up until I 
got to the speculator level, and 
then I blew all my funds on call 
options that expired in the 40th 





respects. The new version is in | 


increased to about $90,000 and 


| week I cashed in some options 
and let the others ride for the last 
week. A bad mistake. 

In the 40th week the pro- 
gram automatically declared my 
| options to have expired without 
giving me the chance to sell or 


cheated, and in real life | would 
have changed brokers, consult- 


and cried. Instead, I switched 
on the TV. Who wants to be a 
millionaire, anyway? 

List Price: Miilionaire tt, $59.95. 
Requires: 256K RAM, one disk 
drive, DOS 2.0 or later. Copy 
protected. Britannica Software, 185 
Berry S1., San Francisco, CA 
94107; (415) 546-1866. 
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How to Dispense Cross- 
Checks, High Sticks, 
And Slap Shots Without 
Getting Bruised 


BY GUS VENDITTO 


Hockey is not a sport for the 
meek. Few hardy souls ever 
master ice skating on an empty 
rink, let alone try to weave 
through a swarm of hostile, 
heavily padded opponents while 
guiding a 1-inch-thick rubber 
disk down the ice. Watching 
hockey from the stands is often 
more of a challenge; if the 
brawling hometown fans don‘t 


With alittle 
practice, 
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week. I watched as my fortune | 





| then began to wane. In the 39th | 
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convert them to stock. I felt | 


ed my lawyer, called the SEC, | 

















































get you, their beer splashes will. 

Mindscape has eliminated 
the negatives and come pretty 
close to capturing the mental ex- 
citement of the game in Super- 
star Ice Hockey. It provides an 
arcade level of control in basic 
hockey maneuvers and lets the 
more ambitious fan take control 
over a team, generate a lineup, 
enter into trades with others in 
the league, and recruit from the 
minor leagues. It makes excel- 
lent use of CGA graphics. 

Most people will be content 
to enjoy basic maneuvers one- 
on-one with the game: trying to 
slip a cross-check past the refer- 
ec and faking out the goalie with 
deft joystick maneuvers. One 
adjustment you will want to 
make (to the game: choose to go 
to training camp and improve 
your team to the max. If you do, 
you still won't be able to out- 
skate the game’s center, but at 
least he won't skate circles 
around you. And don’t bother 
trying to play without a joystick 
or on a PC running faster than 
4.77 MHz. You'd be better off 
going one-on-one with Wayne 
Gretzky. 

If you like to watch hockey, 
you'll love this game. 

List Price: Superstar Ice Hockey, 
$39.95. Requlres: 256K RAM, 
one disk drive, CGA or EGA, DOS 
2.0or later. Joystick recommended. 
Copy protected. Mindscape Inc., 
3444 Dundee Rd., Northbrook, IL 
60062; (312) 480-7667. 


CIRCLE 651 ON READER SERVICE CARD 


00 7 O1 


ibis on 225 TY? aos 3 


2bpor™ 228 2 





Comparing problem-solving packages? 
Like the knife on the teft, most ready- 
to-use packages are designed for 
specific applications. They perform a 
narrow range of tasks well, but lack 
the versatility to tackle diverse or 
complex problems. 


An interactive 
computer language 
Speakeasy is an interactive computer 
language that provides virtually un- 
limited problem-solving capabilities 
to research scientists, physicists, 
engineers, statisticians, economists 
and financial analysts worldwide. A 
vital tool in research labs, universities 
and financial institutions for more than 
20 years, Speakeasy is one of the few 
computer languages designed by its 
users. 
Prepare data, test 

hypotheses, create models 
The computational tools you need to 
prepare data, test hypotheses and 
create models are easily accessed by 
combining user-oriented commands 
and natural mathematic notation. 
Depending on the problem, up to 95% 








Only one 
computational software 





package offers 


this much 


¢ 
> 
> 
> 
> 
> 
> 





versatility. 


1 y, 


SPEAKEASY. 


For unmatched computational tools. 


of the usual programming steps can 
be eliminated. You can concentrate 
on exploring data rather than the 
mechanics of running a computer. 


Harness the power 
of Speakeasy 
Adapt Speakeasy to your specific 
needs by adding new words to its 
powerful working vocabulary of over 
1000 words. Speakeasy is totally flex- 
ible and is extendable with subroutines 
in Speakeasy, and with Fortran. 
Speakeasy versions run on IBM 
mainframes, DEC VAX and 


MicroVAX, and all PC com- ae 


patibles. Programs and data 
= — are interchange- 
i= able between dif- 
ferent machines. 
At just $7000 for main- 
frames, Speakeasy annual 
fees are far less than most 
other statistical software packages. No 
add-ons are needed for modeling, 
color graphics or forecasting. The 
micro version is available for $475. 


Complete interactive 
graphics are included 
Speakeasy’s colorful 
interactive graphics will 
help you to visually 
data and to 
instantly see the impact 


Speakeasy is a registered trademark of Speakeasy Computing Corporation IBM is a registered trademark of International 
Business Machines Corporation. DEC and VAX are registered trademarks of Digital Equipment Corporation 


of varied calculations. Explore 
numbers with XY, contour, 3-dimen- 
sional graphs and more—without ever 
leaving the program. 

Call Steve Sogar today at 1-800- 
227-1209 to discuss your problem- 
solving needs. Mainframe versions are 
available for a 2-month free trial; 
micro versions come with a 2-month 
money back guarantee. 

Ever try to uncork a bottle of wine 
with a pocket knife? Then you under- 
stand the value of having the right 
tools. For all the right computational 
tools, you need Speakeasy. 


O Please call to discuss my ~] 
problem-solving needs. 
C1 Send more information. | 
O Bill me $475 for the micro version. 
| O MasterCard O VISA O American Express | 











# Expiration __ 
| Name —________Tille | 
ae eee | 
City___ State. Zip. | 


Tel. 


Mail to: Steve Sogar/Strategic Information 
| 80 Blanchard Rd., Burlington, MA 01803 | 


STRATEGIC INFORMATION 
80 Blanchard Road, Burlington, MA 01803 
1-800-227-1209 


{In Massachusetts: (617) 273-5800) 


© (987 Strategic Information 


Music 


{continned) 


tics of each note’s beginning, 
middle, and end). 

The Ad Lib system can keep 
you glued to your PC for hours 
as you develop and change in- 
strument sounds and musical 
compositions. But its limita- 
tions are clear. 

This is not a package for the 
serious musician looking for a 
performance instrument. You 
can't play the system in real 
time, and while it does accept 
input from a MIDI keyboard 
(see the sidebar **MIDI: Musi- 
cal Information Sharing”’ for a 
description of the MIDI stan- 
dard), it takes such input only 
one note at a time and it won't 
drive a MIDI device. 

If what you want is a way to 
learn about and experiment with 
synthesized music, the Ad Lib 
system could be for you. 


Sophisticated Sounds 
Far more sophisticated is the 


AFTER Hours 


sound. Each slot can have its 
own tone color, volume, stereo 
position, and transposition—es- 
sentially, it's what is normally 
thought of as a voice plus elec- 
tronic effects. 

Each slot has tts own MIDI 
channel and can play its own 
polyphonic or monophonic mu- 
sical line. Or several slots can 
be assigned to the same MIDI 
channel for layered effects. 
Each slot can be assigned spe- 
cial effects like echo, special 
tunings, and glide. 

A Music Magic *‘ensem- 
ble" is a collection of 16 slots. 
Effectively, an ensemble is one 
complete, programmed imple- 
mentation of Music Magic, with 
up to 30 defined instrument 
sounds, plus the required MIDI 
information. Entire ensembles 
can be stored and recalled as 
needed, so the user can have 
several completely pro- 
grammed synthesizer settings 
available. 

To generate the sounds that 
you hear, Music Magic uses a 


The Music Magic Sinthestzer card packs the power of a full-featured digual svathesiz- 
erontoa single full-length add-in card. The two phono jacks at the reur of the board 
connect to external amplification: Audto outpat from the board is not saffictent to 
drive a speaker or headphones withoat oddtttonal amplification 


$795 Music Magic Synthesizer, 
which is manufactured by Mu- 
sic Magic Co. This full-length 
add-in card generates 16 simul- 
taneous voices—twice as many 
as IBM's Music Feature 
board—and multiple cards can 
be installed to sound as many as 
64 notes at once. 

Music Magic’s software or- 
ganizes defined sounds, up to a 
total of 16, in ‘‘slots."* A slot is 
simply the sum of the parame- 
ters that define an individual 


process called additive synthe- 
sis. This method adds ‘oscilla- 
tor-generated harmonics until 
the desired timbre is reached. 

Music Magic’s instrument 
definer gives very flexible con- 
trol over sound generation. You 
can combine the output of up to 
four oscillators to form a single 
instrument sound. 

The bourd can also repro- 
duce sampled sounds, which are 
stored in memory. It can’t be 
used to capture sound samples, 


j 





Amenu called 
the *‘stot"* 
Page displays 
Settings for 
The Music 
Magic Synthe- 
sizer card, 
Each stot isa 
group of char- 
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acteristics, in- 





cluding tone 
color, volume, 
and special ef- 
Sects. Users 
can store Set 
tings for up to 
16 such siots. 
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so the user is limited to the sam- 
ples provided by Music Magic. 

The card offers full MIDI 
support, which means that you 
can use the Music Magic board 
as part of an integrated MIDI 
system. MIDI-compatible key- 
boards, guitar controllers, drum 
machines, and other equipment 
can interact with the Music 
Magic board. ] used a Roland 
Juno 106 keyboard as a control- 
ler for the Music Magic board, 
but if you don’t have a keyboard 
you can use your PC keyboard 
to trigger sounds instead. 

Users must supply amplifi- 
cation, however, because the 
line outputs from the Music 
Magic card aren't sufficient to 
drive speakers or headphones. 
A typical home stereo does the 
job well. 


Overdub up to 48 Tracks 

The Music Magic software 
includes very complex and flex- 
ible recording capabilities. As 
with a multitrack recorder, you 
can record an initial track, then 
overdub additional parts, up toa 
total of 48 tracks. So you can 
start by defining instruments, 
then lay down tracks with the re- 
corder until you have a com- 
plete composition. You can do 
all of this within Music Magic; 
it can function within a MIDI 
system or as a complete system 
unto itself. 

The Music Magic Synthesiz- 
er is a serious tool for perfor- 
mance, composition, or explo- 


PC MAGAZINE ® JANUARY 26, 1988 
416 


iL 
ae 


| 
I 
A 





Ce ! 


Ba 


ration of music. But its 
complexity and considerable 
capabilities make it a somewhat 
formidable product for the be- 
ginner to approach. The docu- 
mentation breaks things down 
to a step-by-step process, how- 
ever, and makes for fairly 
smooth going. 

If you are looking for a pow- 
erful tool, the Music Magic 
board could be it. If you are 
looking for an educational, in- 
teresting way to find out about 
music, the Ad Lib Personal 
Computer Music System is a 
more inviting and affordable 
choice. Either one will bring 
you insight into music in gener- 
al and the new world of synthe- 
sized sound in particular. 

List Price: The Ad Lib Personal 
Computer Music System, $245. 
instrument Maker, $50. Requires: 
256K RAM. two floppy disk drives, 
graphics adapter, half-lengih slol, 
headphones or powered speaker, 
DOS 2.0 or later. Sofiware nol copy 
protected. Ad Lib Inc., 50 Sianford 
S1., Boston, MA 02114; (800) 463- 
2686. 
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List Price: The Music Magic 
Synthesizer, $795, Requires: 320K 
RAM, twodisk drives, graphics 
adapter, expansion slot. exiernal 
amplifier and speaker, DOS 2.0 or 
later. Music Magic Co., 180 
Basswood, Cleveland, OK 44022; 
(216) 247-8818. 
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FUTURE “\ 
COMPATIBLE. 


Advanced technology ready to work for 


you today. 

At Tandon we feel that our personal 
computers should not only be exactly 
compatible 
with your 
present needs, 
but able to 
meet all your 
future stan- 
dards as well. 

Our Targa 20, 
for example, 
is a powerful 
80286-based 
system with 
many features 
Not yet avail- 
able elsewhere. 

It comes 
with a full 
IMB of memory and the ability to 
use it all with our ingenious Memory 
Management System. 

And when Microsoft's Windows 2 
operating environment is available, you 
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can expect it to run even faster than the 
equivalent PS/2 system. 

Large storage capacity, faster pro- 
cessing speed, innovative technology, 
asmall foot- 
print, and 
the reliability 
and quality 
assurance of 
an industry 
leader like 
Tandon. 

So whether 
you need 
a powerful 
computer to 
help you 
manage your 
present busi- 
ness, or 
use a high- 
performance state-of-the-art system to 
keep you compatible with the future, 
call today. 

National 1-800-556-1234 Ext. 171. In 
California 1-800-441-2345 Ext. 171. 


landon 


Price. Selection. Quality. 


Serge cae memes ce 
Please send me your Tandon 


Name 
Company 
Address 
City/State/Zip 
Telephone 
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the musical characteristics of a 
real trumpet, but no one will be 
fooled into thinking you have 
Miles Davis hidden in your PC. 

The synthesizer is accessed 
and controlled by a program 
called Visual Composer. As its 
name suggests, this software is 
where you generate and record 
the music that will be played 
back by the synthesizer. The 
package’s Windows-like inter- 
face features pull-down menus, 
dialog boxes, and full mouse 
support. 

Visual Composer's greatest 
strength is that it does away with 
traditional musical notation. In- 
stead of staves and clefs, Visual 








Composer presents a sort of mu- 
sical spreadsheet. Notes are en- 
tered, cither from the keyboard 
or with a mouse, as dashes on a 


Pitch varies along the y-axis 
of the grid; the closer the dash is 
placed to the top of the screen, 
the higher the note will be. 

The x-axis represents time. 
So, the longer the dash, the 
longer the note will sound. 

This system makes visualiz- 
ing written music much easier 
for the neophyte composer. In- 
tervals—the distances between 
pitches—are clearly visible on 
the grid. 

If you don’t have the benefit 
of musical training, you can de- 
velop a sense of which notes 





sound good together and which 
combinations set your teeth on 
edge by trial and error. And 
since Visual Composer presents 
a graphic of a piano keyboard 
along the left side of the screen, 
notes can also be thought of in a 
more traditional way. 

Rhythms, too, are easier for 
the untrained to deal with in Vi- 
sual Composer. Gone are the ar- 
cane dotted notes and squiggly 
rest symbols of conventional 
Notation, 

Instead, the relative lengths 
of notes reveal their time val- 
ues. A dash that is twice the 
length of another dash will 
sound for twice as long. 

Visual Composer also pro- 
vides access to the preconfi- 
gured instrument sounds that 


Instrument 
Maker is a $50 
add-on to the 
Ad Lib system. 
Scroll bars 
and check box- 
| esare used to 
| modify FM 
synthests pa- 
rameters. The 
| ectofa 
‘ change can be 
tested by 
pointing toa 
note on the 
|) keyboard rep- 
) resentation on 
the screen, 


come with the Ad Lib system. 
You can write music for up to 11 
simultaneous sounds, or 
‘voices.’ Up to six melodic 
voices can be used with as many 
as five percussion sounds, or up 
to nine melodic voices can be 








MPU-401 at- 
taches to the 


used without percussion. 

For the rank beginner, Ad 
Lib includes a program called 
Juke Box as a way to make some 
initial noise. The program’s 
main menu lists prerecorded 
songs that have been stored as 
files. Tapping a number key 
plays the tune assigned to that 
key. Once you get as far as cre- 
ating your own masterpieces, 
they too can be stored and re- 
played in Juke Box. 

To help you get the most out 
of the Ad Lib system, the com- 
pany includes a book called 
Composition Projects #1, 
which is a supplement to the ba- 
sic documentation. The book 
leads you step by step through a 
sample composition and helps 
you develop currency with the 
main techniques of Visual Com- 
poser. It also introduces basic 
concepts of musical structure. 

Composition Projects #1 is 
a very useful adjunct to the main 
documentation, which is some- 
times unclear and confusing. 
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There is alot you can do with 
just-the basic Ad Lib system, 
but an additional investment of 
$50 for a software package 
called Instrument Maker gives 
you much greater control over 
the actual sound of the synthe- 
sizer. 

instrument Maker lets you 
modify the parameters that de- 
fine the Ad Lib synthesizer’s 
sounds. When you bring up the 
program, its main screen pre- 
sents a list of sound parameters. 
Next to each parameter is cither 
a scroll bar or an on/off check 
box that lets you adjust the pa- 
rameter. 

The program starts you off 
with a basic piano sound, and 
you modify it with the scroll 
bars until it takes on the timbre 
that you want. Among the pa- 
rameters that can be adjusted are 
attack, sustain, decay, and re- 
lease for the output of each of 
the synthesizer’s two operators 
(for the uninitiated, these pa- 





rameters govern the characteris- | 
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* STATUS WINDOW - displays Adjusted Requires MacInTax Federal or TaxView Federal to 
Gross Income (AGI), Taxable Income, Total Tax operate. Includes a converter program to link saved 
Liability, and Refund/Balance Due. federal data to state forms. 
« IRS INSTRUCTIONS ON SCREEN - : : 
displays entire IRS booklet on a line-by-line basis. PLANNER SUPPLEMENT: list price - $79% 


Pertorms five-year projections of tax liabilities for five 
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BY JONATHAN MATZKIN 


Electronics has changed the mu- 
sic around you at least as much 
as it has altered your workplace. 
Flip en your radio and you'll 
hear electronic sounds in every 
context, from the cutting edge 
of classical music to the beating 
pulse of Top 40 pop. 

So what's all that got to do 
with the PC you use to write dry 
memos and plan complex bud- 
gets? Probably the only sound 
you customarily get from your 
CPU is an obnoxious beep when 
you do something Lotus 1-2-3 
doesn’t like. 

Bul with the proper add-on 
equipment, your workaday PC 
can become an outlet for your 
musical urges. It can function as 
a full-featured synthesizer that 
will create sounds that leave 
many dedicated instruments in 
the dust. Or it can be a blank 
sonic canvas that records musi- 
cal compositions limited only 
by your imagination. 

Perhaps most important, 
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A Musical Interlude 
Hands-on reviews of the 
Music Magic and Ad Lib 
systems 

Millionaire II 

Playing with a fortune 

Ice Hockey 

Build a team or play a one- 
on-one game 


Make Your Own Melodies: Systems 
for Amateurs and Virtuosos 


your PC can teach you about 
music. Electronic synthesis 
brings you right to the sounds 
and rhythms, even if you 
flunked piano and never man- 
aged even the simplest chords 
ona guitar. You can proceed di- 
rectly to the concepts behind 
music without wading through 
the discipline of learning atradi- 
tional instrument. 

Other hardware formats (no- 
tably Apple, Atari, and Com- 
modore) have offered more 
choices to the musician in the 
past. But all that is changing 
nowadays. 


Choose Your Level 

The Ad Lib Personal Com- 
puter Music System, from Ad 
Lib, is an inexpensive introduc- 
tion to the hows and whys of 
music. The $245 combination 


hardware/software package in- | 


cludes a board-level synthesizer 
for your PC. It also has a soft- 
ware package that allows an ab- 
solute beginner to write and 
play back music. 

The Music Magic Synthesiz- 
er, from Music Magic Co., is 
less friendly to the novice, but 
the $795 package merges a 
much more powerful digital 
synthesizer with the PC. 


Novice Sounds 
The Ad Lib system's synthe- 
sizer is on a half-card that in- 
stalls in an expansion slot. The 
card has outputs that will drive a 
powered speaker or Walkman- 
type headphones, either of 
which must be provided by the 
user. 
The synthesizer offers a 
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The Ad Lib 
Personal Com- 
puter Music 
System dts- 
penses with 
traditional mu- 
sical notation 
Notes appear 
as dashes ona 
gridandcan 
be entered via 
keyboard or 
mouse. Each 
ine above rep- 
resents a dif- 
ferent musical 
votre. 
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wide variety of different timbres 


to choose from. The sounds are | “‘real’’ counterparts. 


generated by FM synthesis and 
vary in their realism. Some 
sounds, like the piano and organ 


The trumpet and other brass 
sounds, on the other hand, don’t 
sound anything like their name- 
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able and quite close to their 


timhres, are instantly recogniz- | sakes. The trumpet has some of 


MIDI: Musical 
Information Sharing 


Like acommunications protocol, MIDI is a standard that allows 
hardware and software from dilferent manufacturers to work to- 
gether in a harmonious, flexihle system. 

Any MIDI-compatible instrument can be interfaced with any 
other instrument or device that supports the MIDI communica- 
tion protocol. So a variety of instruments, from keyboard-based 
synthesizers to MIDI guitar controllers and digital samplers, can 
be linked and used together. These instruments can share infor- 
mation about pitch, timbre, loudness, and other factors that de- 
fine the sounds that you hear. 

MIDI gives musicians great control over multiple instru- 
ments, since a single MIDI device can be used to control other 
MIDI devices. A live performer can program a sequence of 
events involving anumber of MIDI instruments, and then trigger 
the sequence from a remote device like a keyboard. For exam- 
ple. a musician could use MIDI interfaces to tie together a key- 
board-based synthesizer, a drum machine, and a digital sam- 
pling unit, The musician could control the drum 
machine—choosing beats and turning it off and on—from the 
primary keyboard. Sounds produced by the digital sampler 
could also be accessed from the keyboard. 

In testing The Music Magic Synthesizer, we used a Roland 
Juno 106 keyboard synthesizer and an IBM PC-XT; they were 
linked by a Roland MPU-401 MIDI processing unit. 

The Ad Lib system is semi-MIDI-compatible; it can receive 
input from MIDI devices but doesn’t generate MIDI signals. 
—Jonathan Matzkin 





mw JANUARY 26, t988 
420 








Numbers 
speak 
louder than 
words. 





Okay, you have 
this job that has 
you hip-deep in 
one particular PC 
application. Maybe 


its number crunching. Maybe it’s word- 
processing or data chasing. 

But that’s not you—not the whole 
you, is it? Of course not. 

That's why there's Microsoft «Works. 
The software for the rest of you. Four 


itS not one thing, its anot! 








with numbers. 
muvena Finally a com- 
munications tool 
AY S f< for stock quotes. 
ais > travel reserva- 
tions, research, and bulletin boards. 
Isn't it time that the rest of the world 
found out what a multi-dimensional, 
multi-talented, Renaissance person you 
really are? 
Get into Microsoft Works, the soft- 


stunningly simple, amazing!y versatile, ware for the rest of you. 
democratically priced programs in one. 


At your fingertips. A 
microsecond away. 
Microsoft Works, 
the one disk soft- 
ware program that 
gracefully integrates: 
Word processing, 
for writing memos, 


reports, presentations. 


A database with 
reporting. 

A spreadsheet with 
charting, to compute, 
analyze, interpret, and 


then graph anything todo ——~ 
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Microsoft.Works. For everyone. 


For the name of the nearest Microsoft dealer, calf (800) 541-1261, Dept. C29. 


Microsoft is a registered trademark of Microsoft Corporation. 1BM is a registered trademark of International Business Machines Corporation. 


